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SOLAR SYSTEM DESCRIPTION 
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Quitman County Bank 


Harks » Mississippi, 38646 


Application 
System Type 
Collector Type 
Collector Manufacturer 
Collector Area 
Storage Capacity 
Building Load 

BTU's Produced 
Building Owner 

Building N£une 

Architect And Engineer 

Designer 


Mechanical Contractor 
General Contractor 


Solar heating 
Active hot air 
Flat plate air 
Solaron Corporation 
468 square feet 
28S cubic feet 

53.75x10^ BTU/year without any 

credit for internal load 

34.26x10® BTU/year 

First National Bank of Clarksdale 

Clarksdale, Mississippi 

Quitman County Bank 

Marks, Mississippi 

Brewer, Godbold and Associates, Ltd. 

Clarksdale, Mississippi 

Alfred M. Alperin 

A. T. Distributors 

Memphis, Tennessee 

Temperature Control, Co. 

Clarksdale, Mississippi 
Johnson Lumber, Co. 

Clarksdale, Mississippi 


This new building is a full service branch of the Clarksdalt' Bank 
located on a corner site facing State Highway No. 3 in the industrial area 
of the town. It is designed as a modern contemporary structure with the 
roof supporting the solar collectors facing 15 1/2 degrees west of south 
from due south. 


The structure is on a concrete slab with heated space of approximately 
2150 square feet. Perimeter walls are wood siding, 3/4 inch insulating 
sheathing, 4 1/2 inches standard space with R-19 batt insulation, 5/8 
gypsum board on 2x6 strips. The truss foof is covered with a metal deck 
on 5/8 inch plywood, with R-38 batt insulation between the trusses. An 
acoustical ceiling is suspended below except in the vaulted area which 
has a 5/8 inch gypsum board ceiling. All glass is insulating type. 

The entire structure is designed to minimize heat loss and heat 

gain. 
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Heat storage is within a concrete vessel built as part of the 
structure* insulated internally with 1 1/2 inch rigid insulation board* 
six pound density fiberglass. Tills storage facility is located below 
the collectors on the building concrete slab adjacent to the floor level 
mechanical room. 

Included in the mechanical system is a Carrier split system heat 
pump heating and cooling unit* with the air handling unit in the mechanical 
room and the outdoor unit, connected by copper refrigerant pipes to the 
indoor unit, located on the west side of the building. 

Design Philosophy 

As heating system in the area are generally of the hot air type 
distributed via a ducted system with cooling, most of the installing 
mechanics are trained to install sheet metal. Therefore* a hot air 
solar system seemed a natural for this building. 

Flat plate air collectors* more particularly, Solaron Corporation 
collectors were chosen by the designer* with the Architects* permission, 
for the following reasons; 

(a) The designer has been trained in Solaron *s design and installation 
techniques. 

(b) The designer honestly believes the end user* in this case the 
bank, is best served by solar air systems with a quality 
collector, properly installed. The problems of maintenance, 
deterioration, freeze-up, stagnation and control failure are 
minimized. 

(c) In the opinion of the designer, equal or more BTU's are 
delivered to the space by Solaron air systems . They usually 
begin collecting usable energy earlier in the day and can 
continue doing so until later in the day. Heated air is taken 
directly into the space with no additional heat transfer loss, 
and stratification of usable heat is better in rocks than in 
liquid storage. 

(d) As there was no need for high temperature , there was no 
consideration of concentrating or tracking collectors. 

Solar hot water was not included as the bank uses so little hot water, 
it was not considered economically feasible. 
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Operation Of The System 

A Solaron air system has a special air handling unit to move air 
over the collectors and into and out of the rock storage, with connection 
to the conventional heating and cooling air handling unit and to the air 
duct distribution system. The motor has Class B insulation on the windings 
to prevent deterioration as hot air passes over it. The heat of this 
motor is added to the heat delivered to the system. 

Four motorized, special low leakage dampers and two gravity fabric 
dampers are also part of the system. 

The system is designed to be automatically controlled by a Solaron- 
provided solid state controller with three thermistors <■ one located 
in the collectors, one in the rock box top plenum, one in the return air 
duct from the heated space. A two stage heating, one stage cooling thermo- 
stat located in the conditioned space controls the operation. 

Modes Of Operation Are: 

1) Heating the space from the collectors 

2) Storing heat in the rock storage 

3) Heating from storage 

4) Storing heat in the rock storage and air conditioning the 
conditioned space 

5) Solar system off while providing air conditioning to the 
conditioned space 

6) Solar system off while providing conventional heating to the 
conditioned space 

If solar heat is insufficient to maintain space temperature, the 
backup heat pump system can come into operation in conjtinction with 
modes one and three, thereby taking advantage of any solar BTU's 
available for the space. 

As a two stage heating thermostat controls the room temperature, 
backup heat can only be energized by the thermostat's second stage. 

If the heat pump cannot keep up, then electric resistance heat can 
come into operation being controlled by outdoor- indoor thermostats. 

A tine clock is provided to operate night set-back. 

The building was completed in the fall of 1979, and the solar system 
operated during the winter of 79-80. 

Included on the wall near the controlling thermostats is a 4 position 
temperature indicator, with 4 probes and a manual rotary switch. Probes 
are located to indicate the temperature cf the air off collector, the top of 
the rocks of the storage container, the outside temperature and the air 
return to the collectors. 
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P roblems Encountered And Soluttona 


(A) At the design review with DOE representatives > after much 
discussion as to how to keep any heat gain that might penetrate the 
back side of the collectors and be detrimental to the cooling operation. 

It was decided that a theromostatically controlled exhaust fan will be 
installed to operate when the attic area reaches and the outside 

tenv>erature is above 70°F. This proved to be a correct judgement, as 
the attic would have been extremely warm in summer. 

<B) Prior to collector installation, a training session was held 
with the installers at their shop, so the installation of the collectors 
went smoothly. 

(C) It was decided not to install a 3KW heater over the entrance 
area, due to the inaccesibility for service. 

(0) On start up it was discovered that several dampers were hooked 
up backwards. One damper was hanging-up and would not function properly. 
These were corrected. 

(E) A switch over themostat to automatically cut off the solar 
system entirely at 70°F outside was added to the controls. 

(F) Originally it was planned that cooling and backup heat would be 
provided by a single packaged rooftop heat pump unit. However, service 
and accessibility, as well as a perfectly good solar air handlers already 
available, were considered, and instead, an evaporator coil with the 
previously planned heat strip was installed in the dust system with the 
heat pump condensing unit (outdoor section) installed remote on the west 
side of the building. 

(G) The need for a better mechanical check of pulleys, beaming brackets, 
belts, damper linkage, air leakage seems to be in order, as some of this 

was service problem after start up. 

Costs 


Prior to submission of the application to DOE, a substantial set of 
mechanical plans of the solar system was developed and priced by Temoerature 
Control, Inc. 

The cost of the system, including architectural and encineering fees, 
is aporoximately 
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COLLECTOR TECHNICAL DATA 
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SOLARON COLLECTOR PANEL DETAILS 


DOUBLE GLAZED L'ANL: 




note; AiR FLOWS THRU THE 
CHANNELS BENEATH 
I HE ABSORBER PLATE 


NOTE 

THE SERIES 2000 COLLECTOR 
IS available in 4 MODELS : 

2001 ~ St d . for 2 panels HIGH 

2002 - Special order for ANY 

Array 

2003“ St d . for 1 panel hllGH 

2004 Center panel of 3 HIGH 

Array 



2003 


2 00 1 


2001 

2004 

2001 


COLLECTOR PANELS 
MAY ALSO BE GROUPED 
IN HORIZONTAL 
CO NFIGURAT ION 




The Solaron aeries 2000 collector Is flexible ir> sipplioatlon, The modtilos can, be lnstallej?|,'oh $ Irpof sec- 
tion, wail section or free standing roof frameM , ^ 

The collectors are Installed as shown in' the nfibdnting system details above, Retu>n"and supply air Is 
provided by simply Installing a standard starting collar on the bottom of the collector -anywhena within 
the 29" X 36" manifold area, thus c^'llars c'am 'easily blajoc^ited tc clear roof trusses oLwai! studs. 
Perimeter flashing is field measured and installed to complete the system, 

Other product Information; ‘ 

COLLECTOR WEIGHT -163 pounds' . ^ . 

INSTALLED DIMENSIONS - 36" X 78'", center to, pertW ' ' 

PORT NET FREE AREA -26.7 square indhes. each 

PORT END CAPS & PORT GASKETS - prpyided ‘by Sqlaron as required 
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MEASURED* 

COLLECTOR PERFORMANCE DATA 



A-~Coil9ctof tffief«Aqr «s« function of outlet minus ambient temperature over 
ineolation. 




AMBIENT TEMPERATURE (*F) 



-80 - 60-40 -20 0 20406080 

COLLECTOR OAlENTATtON 


C**-CoHector beat doHvery ae a function of outdoor temperature for various 
solar inputs. 


O— Effect of coliector orientation on total system performance of a typical 
installation at 35* N latitude. {J. D. fiafcomo, J. C. rfedsfrom. B. T. Ao<;erf 
'‘Ovsigfi Considerations of Air Cooled Coilcctof/Hock Bin Storage Si.lar 
Heating Systems/ presented ar fP75 iS£S Los Angeioa Meeting, Aug. 
1975) 
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CORRECTIONS FOR 
NON OPTNMUM ORtENTATION A TILT 

£*arriA/e‘ Project at 40^ N. Latitude, 500 CoU. 
Area 

I II Orienl.Utoii is 20' to ltn> WcM 

Tho rcKjtive collector area requtfod to oroviOf the 
same.'mnual (uot savings a sy:sib'm at due <k)u!h is 
approximritcly 104 times the calculated coUtTlr.r 
area 1 horolofe, it the culcuhited collector area if 
Ft •' at due South. (1 04) (500) • 520 F| ?. v.uuld 
bo fcqiiifod at 20" W(Jst (or 500 Ft •' could be used 
with the understanding that there will be a 4*.. loss in 
pcrfoim.inco from the optimum duo South ) 

? Thu optii.vim rotlQctor til t would be 45** to 55‘ (iii 
L +5' to L +15') 

II ttm colli ‘Clors wore at a MiOt 35 '(i .e. t-5) the rolo- 
tivoculMctOf area reouirod would be 1.03X^00 R ' 
515 n If Uith conditions cjust (i e. 20’ Wo’jt & 35 
till) the correction would be (1 04) (1 03) (500) 
535 6 R-? 


COLLECTOR TILT 


C--wffect of collector 111; on tote) system penorrnance tor a typical installation at 35* N latitude (J. D. BaicomO. J C. 
Hedstrom, (i T. ftoge's "Design Considsiat/ons of Air Cooled CoUeetor/Rock-Bin Storage Solar Haating 
Systams,” presantod at 1975 iStS Los Angales Maating. Aug. 1975) 


‘Measured according to the guidelines set forth In AfiHRAL- proposed standard 93-P (Jan. 15, 1977) "Methods of Tnsling to DeterminetheTTfermal Performance of Solar Collectors". 
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SOLARON CORPORATION, MARKETiNG SERVICES 

300 GALLERIA TOWER, 720 SO. COLORADO BLVD., DENVER, COLORADO 80222 

303-759-0101 


Miohl IQ/K 




in U‘>A 


COLLECTOR INSTALLATION MANUAL 
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Series 2000 
COLLECTOR 
PANELS 


SOLARON 


SOLAR ENRFVGY SYE.TF.Mf-. 
720 S COLORADO BLVD 
DENVER COLORADO 80.? 
303/ 759-0101 



DO NOT install 
2x8 Assembly unt il 
after the collectors 
are installed 


1^/2 spacer/starter strip 





lV2’<lV2 OR ^y^ SQ.TUBING 
CONTINUOUS ALONG - 
BOTTOM EDGE OF 
COLLECTOR ARRAY 


y 
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//' A 

■■ 
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— ROOFING FELT IS 
REQUIRED DO NOT 
USE VISQUEEN 

SHEATHING 


See ARCH PLANS for _ 
weep hole requirements 


Use lag bolts to hold starter 
strip to roof truss 


DWG. 1 STARTING PANELS SUPPORT STRIP 


STEP n 


The builder and/or framer must install the roofing felt and the 1-1/2" x 1-1/2" 
starter strip at the bottom edge of the collector array as shown above, BEFORE any 
collector panel installation is started. This strip serves as support for bottom row 
of collectors until hold downs are installed and also is used to ensure proper alignment 
of the entire collector array. The collector array must be laid out so that it will fit 
on the roof with 6" clear on all sides for cap strip support and perimeter insulation, 
(see Drawing #2). Do not install 1-1/2" x 7-1/8" perimeter frame prior to collector 
mounting. 


REC OMMENDED T O OL LIST 

1/4" or 3/8" reversible, variable speed electril drill, sabre saw, reciprocating saw 
or skill saw, medium slot-type screw driver, 50 ft. or longer tape measure, 10 ft. to 
16 ft. tape, chalk line, square (18"x24"), 2-7/16" hex sockets for 1/4" driver, two 
1/4" X 6" extensions (to be mounted in drill chuck), utility knife, pliers (standard), 
Solaron pull-up tool (limited application), come-along with 30' min. cable length, 
sunglasses (polarizing) , work gloves, safety helmets, safety ropes & accessories 
(if needed), ladders (appropriate for height of array being worked on), roof jacks 
(if required), machine for lifting collector onto roof (crane, front loader, etc.), 
matches or cigarette lighter, caulk gun, left & right snips, scratch awl, 5/16" 
dia. drill bit 10" long. Scribe. 
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DWG. 2 array layout on roof 


STEP #2 

Chalk outline of actual oerimeter of the collector array onto the roofina felt, as 
shown above, .i.aking certain that your lines are square and plumb. 

STEP 

From plan of collector array (mech drawing) determine location of hole? to be cut 

in sheathing. These holes permit access for starting collar connection between oanel 

and duct work (see drawing *3 & #5). The holes in the collector panels can on?'/ ta 

cut in the manifold section as sho»yn ir drcwinos 3 and 5. This must be coordinated 

with roof sheathing holes. Cut roof sheathino hc.es 2" in diameter Ij^oer than collar 

(i.e. pl.ms show an ft" collar, cut a 10" hole. Hole may be either round or square. 

© Copyright 1976 SOtAftON CORPORATION ^ 
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NOTE I 

TILT PANEL TO ALLOW ACCESS 
FOR CUTTING HOLE IN BOTTOM 
(DUCT CONNECTIONL DO NOT 
INVERT PANEL. GLASS IS NOT 
CLAMPED IN PLACE AND COULD 
DROP FROM FRAME WITH 
improper HANDLING 

LAY BEAD OF DOW-CORNING 
CAULKING NQ. 732-CL-11 UNDER 
COLLAR FLANGE FOR — 
AIRTIGHT SEAL 

SEE COLLECTOR ARRAY 
PLAN(MECH.PLAN) 

FOR HOLE SIZE 

STARTING COLLAR 
(W FLANGE) FOR 
FLEX. DUCT CONN. 

MUST BE INSULATION 
GUARD TYPE (COLLAR 
EXTENDS 1*INTO PANEL) 


MANIFOLD SECTION 



ENGTH (To Slip On 
.Flex Duct d Clamp) 


CLAMPING RING FOR 
SECURING flex DUCT 
CONNECTION TO COLLAR 


DWG. 3 CUTTING OF COLLAR HOLE (method 4 a ) 


STEP H 

Collar holes to be cut in the collector panels by one of two methods as follows: 

(a) Should the location of the mounted panel prevent easy access for hole 
cutting use method shown above for cuttino hole before the collector 
panel is mounted to the roof sheathing. Make sure the hole you cut in 
the bottom of the panel and through insulation lines up with hole already 
cut in the roof sheathing. 

(b) After collectors are installed securely on the roof (as per Step cut 
the required holes in the bottom of each predetermined collector panel 
(confirm the size & location of each hole with the mechanical plans). 

Any method of collar mounting requires caulkino with Dow-Corninq #7.T2-CL-11 to 
form air-tight joint between collar flanoe and the collector. 


© Copyright 1976 


SOLARON CORPORATION tm 

17 












DIMENSIONS TYPICAL 
FOR ALL MANIFOLDS- 


HOLE TO BE CUT IN BOTTOM 
OF PANEL FOR DUCT CONN- 
ECTION ( PAGE 3 ) MUST BE ' 

LOCATED IN MANIFOLD SPACE. 
HOLE NOT ALWAYS CENTERED 
DUE TO RAFTERS.CTYPICAL- 
ALL COLLECTORS) 


HOLD-DOWN POINT(TYP.- 
10 PLACES) USE THIS 
PATTERN - ALL PANELS - 
SEE PAGE 4 FOR HOLD- 
DOWN HARDWARE. 


2001 



2002 



2003 2003 2004 


DWG. 5 HOLD-DOWN HARDWARE ATTACHMENT POINTS 




Place each bolt with clamp into its proper hole (external hardware around the 
perimeter and internal hardware between collector panels - see drawing 4). One 
person must put a washer and a lock nut onto the same bolt from the attic side of 
the roof and tighten. A 7/16" socket & 7/16" open end wrench or adjustable wrench 
is reconinended for tightening hold down bolts. Internal hold down should "dimple" 
collector metal. Exterior hold down should catch rivet. Should the location of 
the collector place the hold down bolt directly over a structural member you have 
two methods of mounting. 1) Discard the 6" x 1/4" bolt and use a 6" x 1/4" lag 
bolt. Tighten directly into the structural member. 2) Discard the 6" x 1/4" 
bolt and drill a 5/16" hole all of the way through the structural member. Use 
1/4" all-thread to the required lenqht and mount as described above. CAUTION - 
be sure the stiuctural integrity of member is not affected by this method of 
mounting BEFORE you start drilling 
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Lag Hold-Downs 


Place the hold down hardware (I.e. 6" X 1/4" lag bolt with the appropriate Interior 
or exterior clamp) at the attachment points shown In drawing 5. Screw the laa bolt 
Into the roof sheathing by using a 7/16" hex socket (on a 1/4" extension) and a 1/4 
or 3/8" electric drill. Interior hold down clamps must dimple the collector metal 
to hold properly. Exterior clamps shoo’d catch one of the rivet heads or. the 
collector. After lags have been drilled into place, a washer and tinnerman must 
be placed on the tip of lag from the underside of the roof. 

Screw Hold-Downs 

After placing collector In position, secure In place using 4 lag bolts or bolts. 
Using bugle-head drywall screws (2 3/8" #S12 or 6-20 X 1 5/16" flooring screws) 
drill into the backside of the col ector and roof sheathing from the attic area. 
Eight (8) screws are required; four on each side near the edge of the collector 
This procedure is reconnended for very steep roof angles. DO NOT use sheetmetal 
screws for this application. Eight washers ere also required and should be placed 
on the screw before drilling. 
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SILICONE 
PORT 
GASKET — 


APTER TUBE IS SEALED 
(STEP 8) RE-INSERT IN 
CAVITY UNDER THE 
NEOPRENE GASKET 






SILICONE / V \ ^ \ 

PORT GASKET-^ \ — END CAP 

rU >2-N0- 8 SCREWS (TYR) 

( FIELD FURNISHED) 

DWG. 6 PORT CONNECTIONS 

STEP 

Install the silicone oasket and attach end cap with screws to the collector panel, 
as shown above, makino sure you obtain an airtiqht seal. As each panel is positioned 
in its location be sure that the oasket has been properly mounted around each port 
that will be immediately mated to an adjacent collector panel port. The nasket must 
seat evenly around the port to insu'^'^ an airtiqht seal. 

STEP «7 

Lay a bead of Dow-Corninq *732-CL-ll caulkinq compound around the opening in the bottom 
of the collector panel as shown in Drawino 3. ‘I’his is to insure an airtioht seal between 
the collector and the ■. tartinq collar flanoe. Mount the starting collar in such a 
lanner that will make a solid, ai rti nh t connection. 

STEP «8 Relief Tube - 

When collector is in place and secured, but before ap strip is installed, check red 
nylon pressure relief tube to make sure it is open so that pressure between panes of glass 
has had time to equalize to local atmospheric pressure. Next, seal tube by tyinn knot 
in tube and permanently sealing end by meltino and squeezing the open end closed. Now 
place closed tube under neoprene gasket along the edge of the glass (see detail on dwo F) 

& return gasket to normal position. 
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CAP STRIP 



^G. 7 CAP STRIP ASSFMRiV 


STEP #9 

After .,11 the coneaort tre in pi, -.re tnd roordinnto »,th hu.l.l,., t„ 

1-1/?- « 7-1/R" frame arnemMy .,r,„„„l pe. ,„e„.r of .frray as pe, o, „ a,., 
("»uotin, ran ttrfp „„shin,,). riaslun,, most he .hstalle.l he.me 
sealant and perimf..ter cap strip can I.e in-tallrd. 
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FIELD-DRILL MATCHING 
HOLES (COVER AND 
WOOD FRAME) 
TYP.-CORNERS 


75 LG. CAP STRIP 
(TYPICAL LONG MEMBER) 


COVER PLATE 

33* LG. CAP STRIP 
(TYPICAL SHORT MEMBER) 


DOUBLE BEAiy OF SEALANT 
(DOW CORN/NG N9, 732-CL-11 
FORM WEATHERPROOF SEAL 
AT JOINT When cover plates 

ARE INSTALLED (TYPICAL) 



8 


TO 


SEALED AND 
NDER GASKET 
N2.6 (TYPICAL 
S) 

lV2*x7Ve*i Ve NAILER FRAME(ENTIRI 
PERIMETER OP COLLECTOR 
ARRAY) INSTALLED TO INSURE 
A SOLfD.WEATHERTIGHT BASE 
FOR INSTALLATION OF CAP 
STRIP AND FLASHING 
(SEE DWG. NO. 9 ) 


DWG . 8 


CAP SfRiP/COVER PLATE INSTAL L AT TON 


STEP #10 


Referring to Drawings 7 & 8 start installation of cap strip. Cap strip is mounted with 
2-1/2" screws and metal backed neoprene washer. Place screw with washer through pre- 
drilled holes in cap strip. See Drawing 7. Turn ihe screw into the tinnerman clip 
approximately 3 turns. Place cap strip so tliat each edge is lined up on collector glass 
gasket evenly with nut plates under glass enclosure lip. By pressing on the screw while 
turning to secure nut plate, you will keep out plate straight so that it will secure 
itself under adjacent glass enclosure shelves. Cap strips between collectors should 
be mounted d uring collector installation to hold glass in place. 
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NOT E : Wood Pramc Ass'y.d V2 x 7 Vs^plus Plywd. Strip) To Be 
Installed After Col lector Panels Are In Place 


See Arch. For Contln - 
uat ion Of Flashing 


Perimeter Flashing 
Sealant All Around 
(GB-70) 


Cap Strip 

Collector 
Pane 


Absorber 
Plat* 


Drill Va hole in 
bottom of air 
channel for 
sensor. Use 
S/M screw as 
hold-down 



sk^Batt Insulation or Rigid Insulation 
Min. All Around ( R-l I ^uivalent ) 


15-/ Plywd. Strip Continuous 
v^All Around 

lV2’< 7 Vb All Around 


Sheathing 

1V2 


See Arch . 
Flashing 


for 


/r' To Panel -A/H Unit 
,^(18 Ga.T'Stat Wire) 


Sealant 
Cap Strip 

— Pierce Duct For Wire 
Seal Airtight 

Clamping Collar 


— Flex. Duct .Seal 
Duct/Col lector 
Connection Airtight 

Sensing Bulb Tco-lnsert Q 

lin.G'^rnto Air Channel Ly w o. ^ 


plywood 

strip 
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COLLECTOR FLASHING / SENSOR PLACEMENT 


STEP #n 

When you install the perimeter cap strip, the same procedure is followed, except that 
you will be placing one edge of cap strip on olass gasket and the other edoe into the 
perimeter flashing sealant (See drawing 9). Flashing sealant is placed on flashino 
prior to cap strip mounting. 

SIPJJL2 

When installing the "Cross, El or Tee" cover plates, run a double bead of Dow-Corninn 
732-CL-ll silicone caulk on the cap strip as shown in Drawing R. Install S/8" Tec 
self-drilling screws in pre-drilled holes and tap into cap strip. A third hole must 
be drilled into the 90 degree L in accordance with the wood backing to obtain a tight 
seal in the corners (see Drawing 8). 

NOTE: 2-1/2" screws, metal backed neoprene washers, nut-plate and tinnermans ^ 5/8" 

self-tapping screws furnished by Soleron. 
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G X 1/4 LAG BOLT_ 
(F 115) 


.INTERIOR HOLD DOWN 
F220/F221 


T'COVER PLATE 
CS2T 


CAP STRIP 
CS75 —V 



/ *CROSS*COVER 
PLATE CS2X 

''l'COVER PLATE 
CS2L 7 


PORT GASKETS 
BTWN. PANELS 
GB 0160 


PORT GASK/T/ 
GB 016C/ / 


CAP STRIP CS33— 

PEfilMETER flashing -—^55: 
SEAT^^AiiT (GB-70 ) 

CAPST411P BRACKETS- 
AND SCREWSv^40/F441 

FLASHING 

SEE ARCH. \\ 


Ww 


INSUL AT ION 





1 1/2x7 VaASSEMBLY 


G*x1/4 L^/ 
BOLT (f/i!5) 


_EN0 CAP 
F550/ F551 

STARTER 

STRIP 


^-^TINNERM AN 

EXTERIOR HOLD-DOWN 
F330/ F331 


DWG.10 ASSEMBLY DETAILS 
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1 HIGH 


VERTICAL ARRAY 


(2003 X PANELS) 


■ ca p pair -t Y P I C a l 

off ouTsi^ 
PERIMETER OF 
PArrc^^^'’ ARRAY.SEE 

^/lO/ install- 
ation MA NU AL 




^HOT AIR FROM 
j COLLECTOR 


COLD A\rAq/ 
COLLEOt/R/ 


# 


A 






i-", 


% 


\J 

y hole CUT IN -7ANEL 

7 -and sheathii/g for 

// COL LAR (PAGE 3 

' INSTALL . MA N’'UAL) 






support strip 
( page 1 , install. MANUAL ) 




k/7// 


port gaskets between 

b, 10, install AT ION MANUAL) 
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J HK3H 


VERTICAL ARRAY 


END CAP PAIR-TYPICAL 

TO CLOSE OFF OUTSIDE 
PORTS -PERIMETER OF 
COLLECTOR ARRAY. SEE 
PAGES 6,10, INSTALL- 
ATION MANUAL 


PORT GASKETS \ 

BETWEEN ALL 
INTERIOR PORT 
CONNECTIONS. SEE 
PAGES 6,10, I NSTALL 
ATION MANUAL 


- ^ 

ii' 


HOLE CUT IN panel AND 
SHEATHING FOR COLLAR 
(PAGE 3, INSTALL. MANUAL) 




HOT AIR FROM 
COLLECTOR 




^ p 

. h 




/ 


#/ ^ ) ji 




Jt 


ii Jf 


4 




. /'V 

(C. p p 

: 

4#' / 




COLD AIR TO 
COLLECTOR 


1 V 2 X 1 V 2 SUPPORT .TRIP-^ 
(SEE PAGE 1 , INSTALL. MANUAL) 


SEE INSTALLATION MANUAL 
FOR ADDITIONAL INSTRUCTIONS 
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1 HIGH HORIZONTAL ARRAY L 


(2001 PANEL) 


END CA P P.\ I R -T YPICA L 
TO CLOSE OFF OUTSIDE 



? 


SEE INSTALLATION MANUAL 
FOR AOniTIONAI I MST PI IPT IONS 
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3 HIGH 


HORIZONTAL ARRAY 



(2001 PANEL) 


V 


PAIR-TYPICAL 


^ND 

TO CLOSE OFF OUTSIDE 


PORT GASKETS 
BETWEEN ALL INTERIOR 
PORT CONNECTIONS- 
( PAGES 6,10, MANUAL), 


nor AIR from 
COLLECTOR THRU 
HOLE CUT IN PANEL 
AND SHEATHING FOR 
COLLAR (SEE PAGE 3, 
INSTALL. MANUAL ) 


PORTS - PERIMETER OF 
COLLECTOR ARRAY. SEE 
PAGES 6,10, I NSTALL- 
ATION MANUAL 


COLD AIR TO 
COLLECTOR 



3x3 X 1/2 PLYWOOD 
BLOCK AS SHIM TO 
EQUAL PROTRUSION 
OF CAPPED PORTS 
AND BETWEEN PANELS 
TO EQUAL PORT INTER - 
CON NECT IONS 


3 X 3 X 1/2 SPACER 
FOR POSITIONING 
NEXT COLL. PANEL 


1 1/2 XI Ve* SUPPORT STRIP 
(SEE PAGE 1, install. MANUAL ) 


SEE INSTALLATION MANUAL 
FOR ADDITIONAL INSTRUCT IONS 
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IS.O.L.A.R. 1500.00.155 
6*1977 



SOLARON 

Controller 

HC0116 


FOR USE WITH AU0400& 
AU0500 AIR HANDLER 


CONTAINS OPERATION & 
MAINTENANCE DETAILS 


Applications: 


HEAT PUMP 


Solaron Corporation reserves the right to 
make changes at any time, without notice, 
in materials, equipment, specifications, 
prices, models and design criteria, and 
to discontinue models. 


oRU'.lN^'■ I’-; 
OT 



« 


1 




V I* 


SOLAROM 

SOLAR ENERGY SYSTEMS | 
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LOCATING THE SOLARON CONTROL PANEL AND TRANSFORMER 


Mount the control panel in a convenient location that allows easy 
access for electrical wiring and "summer/winter" switch operation. 
Generally the mechanical room is the best location. Electrical service 
consisting of one 115 VAC circuit is ample to power the 100 VA, 120 
VAC/24VAC transformer accompanying the control panel. Separate power 
circuits may be needed for the AU0400 or AU0500 unit and the auxiliary 
heating unit (refer to local and national building codes). 

Low voltage wiring is needed to connect the Solaron space thermostat to 
the Solaron control panel as well as between the auxiliary heating unit, 
damper motors and the control panel. Damper motors are low voltage. 

The thermostat MUST be wired through the Solaron control panel, it 
CANNOT be wired direct to the auxiliary heating unit and/or Solaron air 
handling unit. 

SOLAR SYSTEMS SENSORS 


Sensors must be properly placed in the following locations before system 
start-up can be accomplished: 

1. Tco - Sensor must be in absorber plate air channel (not in 
duct connection or manifold plenum). 

2. Tci - Locate at junction of house return air duct and duct 
connecting to bottom of heat storage (for systems with by-pass 
of heat storage for summer water pre-heating, locate in duct 
to collector where "by-pass" tees in). 

3. Ts - Top of rock in heat bin. 

4. Tw - Locate in bottom of water storage tank (not the auxilia^'y 
water heater) near inlet of heat exchanger coil. (If using an 
unwired electric water heater for a storage tank, the thermostat 
in the tank can be used as Tw. Disconnect power leads from 
thermostat and power element and wi ^e through terminals that 
open on temperature rise - set 0 140°F). Tw is field furnished 
(Honeywell L6006A1145 0 140°F and differential set 0 lO^F). 

HUMIDIFIERS 


Horizontally mounted type humidifiers are reconmended. Locating the 
humidifier in a horizontal supply duct coming off of the auxiliary 
heating unit is ideal. Utilizing a sail-switch activated duct humid- 
istat (similar to a Honeywell H49B) will simplify the wiring require- 
ments of most installations. 

DO NOT wire low voltage humidifiers or air cleaner relays in series with 
the thermostat wires (Wi & W 2 ) as this can damage the Solaron controller. 
Sail or air pressure switches are reconnended. 
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LOCATING THE THERMOSTAT 


The Solaron multi -element thermostat should be located on an interior 
wall free from cold and warm drafts. Be sure adequate room air movement 
is present so the thermostat will provide a comfortable building temp- 
erature. 

Do not locate the thermostat near lamps, heat outlets, stoves, refrig- 
erators, television sets, etc. The heat given off by these appliances 
will not allow the theimrostat to properly control the building temp- 
erature. 

The thermostat heat anticipators should be set as follows: W, P .10 

amp, W 2 0 -10 amp. Cooling anticipators are non-adjustable. 


SOLARON CONTROLLER AND THERMOSTAT LIST 


Au0400 and AU0500 air handlers can be used in various applications. 


Appl ication 

— 
Solaron Controller 
Controller 

Thermostat & 
Sub- base 

Additional Relays 
Needed 

Heat pump reversing 
valve energized 
for heating 

HC0116 


(2)#SR0225 Relays 
1-AU0400 Blower 
1-Dom. Water Pump 

Heat pump reversing 
valve energized 
for cooling 

HC0116 


(2)#SR0225 Relays 
1-AU0400 Blower 
1-Dom. Water Pump 

1 
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thei^istor templ rature/ohm resistance chart 


TEMP 


lO 


0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
b5 
7C 
75 
80 
85 
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/II 

50 

59 

68 

77 

86 

95 

104 

113 

122 

131 

140 

149 

158 

167 

176 

135 


resistance 

OHMS 


TEMP. 


i 

1 


105,310 

80.7?5 

62,354 

48,519 

38,022 

30,000 

23,827 

19,044 

15,314 

12,388 

10,077 

8,242 

6.777 

5,600 

4,651 

3,880 

3,251 

2,736 


90 

95 

100 

105 

110 

115 

120 

125 

130 

135 

140 

145 

150 


194 

203 

212 

221 

230 

239 

248 

257 

266 

275 

284 

293 

302 


resistance 

OHMS 


2,312 

1,962 

1.671 

1,428 

1,225 

1,054 

910.0 

787.9 

684.3 

595.9 

520.3 

455.4 
399.6 


Ihe abo»/e chart can be used hv 

•nine temperatures ar Tco and^Tci aen?or°ScIt?oil“ 

To measure th“ res1<:t;inr« nf ■ *l. 

wires from tne control pane) (Tm s"co-5‘”"rrT“°'’«‘’/''^°?'’"' 
res, stance u, ins a oocu, accurate ,)i« r«ter 

been -ead it can easily be located nr ° ^ resistance has 

corresponding tanperatire to the !e?? of tSe ^es^sL'n'ce! 

Tco most be 40=^F (ryi^f) p, 
"cro-.cd- The systor ^ill not -in-.- V ^ leads do 

the fci fi Tt.o leao-T will correa throrobL'^'T Reversino 

ccleu solar cnerg;. o.ne„ Che di,feren^ial%";ops^o^'(:5S?ror'“less. 
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HEAT PUMP 

ENERGIZE F/HEATING OR COOLING 


SOLARON CONTROL PANEL HC0116 
WITH HC0022 OR HC0023 THERMOSTAT AND HC004 SUB-BASE 


SEQUENCE OF OPERATION 

I. SOLAR ENERGY AVAILABLE - when 40°F (-7°F) differential is achieved 
between sensors Tco (in collector) and Tci (in return air duct - see 
specific plans), the following events take place: 

A. Storing Heat - Room thermostat not calling for heat. 

1. Differential thermostat in Solaron controller will activate 

"COLL" (collector) relay. 

a. MDl (motorized damper) - will be energized and powered 
open to allow air to How to the inlet of the solar 
air handler blower (BWR), which is energized at the 
same time. 

b. HWP (hot water pump) is also energized at this time if 
the Tw sensor (aquastat on water storage tank) is not 
satisfied (i.e. taiik is less than 140^F). 

c. MD2 (motorized damper) will be energized and powered 
closed to pi^event air from flowing to the auxiliary 
heating unit. 

B. First Stage Heating is called for by room thermostat - W. & R^ 
and sub-base system switch is set on "Auto" or "Heat". 

1. "HI" (first stage solar heating) relay is energized. 

a. "G" and ' R" (fan auxiliary furnace) are energized, 
bringing on the heat pump indoor fan. 

b. MD3 circuit is energized, closing the damper from 

its fully open position to its partially open or fully 
closed position (field balancing required). 

c. MD2 opens as power through N.C. contacts in relay "HI" 
are interrupted. 

d. Relay contacts close circuit to Ts sensor which is still 
in an open circuit via the "COLL" relay contacts position. 

*C. Second Stage Heating is called for by room T-stat. First stage 
is still "made*^^ If solar heat is available (i.e. "COLL" relay 
energized) when "H2" relay is energized, solar system will store 
heat while heat pump provides space heat. 

1. "H2" (second stage auxiliary heat) relay is energized, com- 

pleting the following circuits: 
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a. MD2 is powered closed. 

b. MD3 is unpowered - opens full. 

c. ”Rc" circuit Is completed to "Y” bringing on compressor 
In heat pump. 

d. "Rc" circuit to "G“ is still made keeping on auxiliary 
indoor unit blower. 

e. "Rc" circuit to "R3" is completed. No additional auxiliary 
relays are energized at this time. 

D* Third Stage Heating is called for by second room T-stat (or 
ou t(ioor tne'nnbs'ta t). "R3" circuit to "W3" is completed, bringing 
on resistance electric heating elements in the indoor auxiliary 
unit ("R" to "Wj" circuit and "R" to W2 circuit in HC0116 are 
"made"). 

E. "Emergency Heat" (to be used only if directed to do so by 
your service repaiman, in the unlikely event of a heat 
pump malfunction). When the sub-base switch is put in this 
position the "Emergency Heat" relay will be energized. 

The "EA" relay will complete the circuit between "R" and "E" 
allowing the indoor auxiliary unit to bring on the electric 
resistance heat when there is a call for heat from the heat 
pump (H2 energized). 

II. SOLAR ENERGY NOT AVAILABLE. When differential between Tco and 
Tci drops to 25°F (-5°F) or less, the following takes place: 

A. "COLL" rel ay - de-energized . 

1, HWP ds-energ1zed, pump off. 

2. BWR de-energized, solar blower off. 

3. MDl de-energized and closed. 

4, MD2 de-anergized and open. 

Ci rcuit completed to Ts sensor if "HI" relay is still energized. 

If Ts'Tensdr'TsTBovi 90'®‘F set point, system will.heat space 
from heat storage, unit. If Ts sensor is below 90°F set point 
circuit will be completed to "H2" relay and bring on the auxil- 
iary heating unit without the need for the second stage of the 
T~stat to make. 

III. Sub-base Switch Modes. 

A* Fan - "On-Auto" . 

1. "Auto" position will permit auxiliary indoor unit fan to 
cycle on and off to meet the heating demands of the system. 
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2. "On" position will allow t^e auxiliary indoor unit fan to 
run constantly and allow MD3 (by-pass) damper to open fully, 
except when first stage heating is required. 

B. Thermostat calling for Cooling (Summer Operation) System 
switch on "Auto" or ''Cool". 

**1. First stage cooling: 

a. "Rc" circuit to "Yi" is "made", on heating/cooling ther- 
mostat energizing reversing valve in outdoor unit (for 
units with reversing valve energized for cooling ). 

b. "Rc" to "G" made; "R" to "G" made in HC0116 panel, brings 
cn heat pump indoor unit fan. 

2. econH stage cooling. 

to "Y" contacts close. Compressor circuit is energized 
to provide cooling. 

NOTES 

* Heat Pump Systems with reversing valve energized for heating can generally 
be wired as follows: 

HC0116 Terminal Strip Heat Pump Terminal 

Strip Equivalent 

Y Wj 

0 Y 


**Heat pumps where the reversing valve is not energized for cooling use 
only one stage of cooling. 


DOMESTIC WATER 
HEATING 


Switch "Winter" Position 


Domestic water will be preheated anytime the system is storing 
heat or heating from collector. 

Switch "Summer" Position 


Domestic water will be preheated whenever enough solar energy is 
available to activate the system. When the stored water temp- 
erature reaches the set point of Tw sensor (about 140^F) the system 
will shut-down until the stored water temperature drops about lO^F. 
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S.O.L.A.R. 900.40.077 

GENERAL OPERATING PROCEDURE 
FOR THE SYSTEM OWNER 

SOLARON AU0400 AND AU0500 AIR HANDLERS 

By simply adjusting the wall mounted thermostat you will be able to 
maintain a comfortably living or working environment. 

By setting the switches located directly under the thermostat, and the 
sliding levers on top, you can select the type of operation you desire. 

For winter heating set the top lever at the desired temperature that you 
wish to maintain. The thermostat will automatically operate the solar 
portion of your heating system as well as the auxiliary heating unit if 
conditions warrant its operation. Please do not "jiggle" the levers. 

Should your space conditioning system feature cooling as well as heat- 
ing, you merely move the switch underneath the thermostat to any desired 
position ("System Switch - Off - Heat - Auto - Cool). Locating the 
switch in the "Auto" position will permit the thermostat to automati- 
cally place the system in a heating or cooling mode of operation without 
further adjustment. 

Space conditioning systems incorporating a heat pump heating and cooling 
auxiliary unit will have a thermostat switch position marked "Emerg. 
Heat". The only function of this switch is to provide emergency elec- 
tric heat should the heat pump malfunction during a period of time when 
a serviceman is not readily available. 

Nominal maintenance is required with this sytem. Please refer to 
"Maintenance Instructions" provided in the Installation Manual. 

Please call your qualified Solaron serviceman should problems develop. 

Installing Solaron Solar System Contractor 

Name : 

Address: 

Phone: 

The Solaron controller requires that its "Summer-Winter" switch be 
placed in the appropriate season position. When switching seasons it 
may be necessary to move some system dampers. Please have your instal- 
ling contractor indicate these dampers to you. 


Maintenance Instruction 

The AU0400 and AU0500 require minimal upkeep for economical and long 
lasting operation. 

Blower Type 1 - Permanently sealed bearings - no oil required. 

Motor Type 2 - Blower Motor - Oil twice a year (J2Q S.A.E. non- 

detergent oil ). 

Blower bearings - Permanently sealed - no oiling required. 

V-Belt - Check wear and tension, replace if necessary. 

Damper Motors - Oil with #10 S.A.E. non-detergent oil (similar to 
#465 Anderol or Goodlight #10 oil.) Twice a year. 

Water Pump - The Grundfos circulator pump requires no oiling as 
it is water lubricated during normal operation. 

DO NOT RUN PUMP DRY 
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SOLARON AU0400 AIR HANDLING UNIT 


Solaron's model AU0400 series air handler units are shipped less motor 
and internal wiring to facilitate installation in a wide variety of 
applications. All AU0400 series units are manufactured with highly 
reliable belt drive type blowers. Motors are to be field installed to 
match each installations air delivery requirements. Compatible motors 
are 1/3, 1/2 & 3/4 H.P. of 115 or 230 volt power input. Class "B" 
insulation types of motors are required for use in the AU0400 units due 
to the higher operating temperatures typical of an air-type solar heat- 
ing system. All units have a factory mounted "J" box for convenient 
line voltage field wiring. 

WARNING: Do not install the AU0400 unit in a corrosive, explosive or 

contaminated atmosphere for any reason. Installation of this unit is 
subject to all applicable local and national building codes and ordi- 
nances. 

The Solaron AU0400 may be mounted in several positions. Any mounting 
position must result in the blower shaft being in a horizontal position 
(i.e. parallel to the floor). DO NOT MOUNT in a position that places 
the blower shaft in a vertical orientation. 

The AU0400 may be suspended from ceiling joists, wall-mounted or floor 
mounted. Provide adequate vibrations isolators to insure quiet oper- 
ation. 

NOTE: The AU0400 contains no electric heating coils or gas-fired ex- 

changers that produce inherently high temperatures. 

REQUIRED DAMPER MOUNTING 

Mounting the Solaron dampers on the inlet and outlet of the AU0400 air 
handler is easily accomplished if the steps listed below are followed: 

1. If the system incorporates the optional domestic water preheating, 
mount the water coil assembly to the inlet of the AU0400 unit using 
sheet metal screws. (If the inlet is to be on the end of the AHU, 
an opening must be field cut). Next, mount damper MDl onto the 
mounting flange of the water coil assembly. 

2. Position and mount with sheetmetal screws damper MDl (inlet from 
collector "normally closed") over the opening on the inlet of the 
air handler, or water coil if used. Dampers are labeled to indi- 
cate direction of air flow and must be installed accordingly. 

3. Position and mount with sheetmetal screws damper MD2 (outlet to 
auxiliary heating unit "normally open") over one of the openings on 
the outlet of the air handler. Field cutting may be required. 

4. Position and mount the field supplied duct over one of the other 
openings on the outlet of the air handler going to the top of the 
heat storage bin. 

NOTE: The damper motor must be mounted in a position that results in 

the output shaft of the damper motor being in a horizontal position (i.e. 
damper blades must be parallel to the floor). All joints must be sealed 
air-tight with silicone caulking. 
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Locate the filter "upstream" of backdraft damper BD-1 (and "by-pass" 
duct when used). 


FILTERS 

The Solaron air system requires a filter in the return air duct sup- 
plying air to the inlet side of the collector and the heat storage bin. 
A filter is not needed in the AU0400/AU0500 unit. 

Should an electronic air cleaner be desired, install it in the return 
air duct mentioned above. DO NOT install on the inlet of the auxiliary 
furnace as the air temperatures at this location may exceed the elec- 
tronic air cleaner's maximum operating temperature (usual 1 125°F). 


HUMIDIFIERS 


Horizontally mounted type humidifiers are recommended. Locating the 
humidifier in a horizontal supply duct coming off of the auxiliary heat- 
ing unit is ideal. Utilizing a sail-switch activated duct humidistat 
(similar to a Honeywell H49B) will simplify the wiring requirements of 
most installations. 

DO NOT wire low voltage humidifiers or air cleaner relays in series with 
the thermostat wires (Wi or W 2 ) as this can damage the Solaron control- 
ler. Sail or air pressure switches are recommended. 


LOCATING THE THERMOSTAT 


The Solaron multi-element thermostat should be located on an interior 
wall free from cold and warm drafts. Be sure adequate room air movement 
is present so the thermostat will provide a comfortable building temp- 
erature. 

Do not locate the thermostat near lamps, heat outlets, stoves, refrig- 
erators, television sets, etc. The heat given off by these appliances 
will not allow the thermostat to properly control the building temp- 
erature. 

The thermostat heat anticipators should be set as follows: W, 0 .10 

amp, W 2 0 .10 amp. 


copyright 


Solaron Corporation, Denver, Colorado 


SOLARON CONTROLLER & THERMOSTAT LIST 


AU0400 and AU0500 air handler can be used in various applications. 


Application 

Solaron 

Controller 

Thermostat & 
Sub- base 

Additional Relays 
Needed 

Heating Only 

HC0115 

HC0020 

HC0040 

(3)#SR0225 Relays 
1-AU0400 Blower 
1-Dom. Water Pump 
1-Aux. Blower 

Heating Only 
with continuous 
fan option 

HC0115 

HC0020 

HC0041 

(3)#SR0225 Relays 
Same as Above 
♦(1)#SR0157 Relay 

Heating/cool ing 
with continuous 
fan option 

HC0115 


(3)//SR0225 Relays 
Same as Above 
♦(1)#SR0157 Relay 

Heat pump- reversing 
valve energized 
for heating 

HC0116 


(2)#SR0225 Relays 
1-AU0400 Blower 
1-Dom Water Pump 

Heat Pump-reversing 
valve energized 
for cooling 

HC0116 


(2)#SR0225 Relays 
Same as Above 


♦Insert SR0157 relay into fourth base of HC0115 


LOCATING THE SOLARON CONTROL PANEL 

Mount the control panel in a convenient location that allows easy access 
for electrical wiri 19 and "summer/winter" switch operation. Generally the 
mechanical room is the best location. Electrical service consisting of 
one 115 vac circuit is ample to power the 100 VA, 120 VAC/24 VAC transformer 
accompanying the control panel. Separate power circuits may be needed 
for the AU0400/AU0500 unit and the auxiliary heating unit (refer to local 
and national building codes). 

Low voltage wiring is needed to connect the Solaron space thermostat to 
the Solaron control panel as well as between the auxiliary heating unit, 
damper motors and the control panel. Damper motors are low voltage. 

The thermostat MUST be wired through the Solaron control panel, it CANNOT 
be wired direct to the auxiliary heating unit and Solaron air handling 
unit. 

See instructions with each controller for specific directions and infor- 
mation on wiring schematics. 


copyright 1977 


Solaron Corporation, Denver, Colorado 


46 





















SOLAR SYSTEMS SENSORS 


Sensors must be properly placed in the following locations before system 
start-up can be accomplished: 

1. Tco - Sensor must be in absorber plate a_ir. channel (not in 
duct connection or manifold plenum). 

2. Tci - Locate at junction of house return air duct and duct 
connecting to bottom of heat storage (for systems with by-pass 
of heat storage for sunrier water pre-heating, locate in duct 
to collector where by-pass tees in). 

3. Ts - Top of rock in heat bin. 

4. Tw - Locate in bottom of water storage tank (not the auxiliary 
water heater) near inlet of heat exchanger coil. (If using an 
unwired electric water heater for a storage tank, the thermo- 
stat in the tank can be used as Tw. Disconnect power leads 
from thermostat and power element and wire through terminals 
that "open" on temperature rise). 

SYSTEM START-UP 


Please review all steps before proceeding with the system start up of 
the Solaron Air Handler AU0400/AU0500. 

1. Check for proper mounting of belt-drive motor (field installed). 

2. Check belt tension. 

3. Check pulleys for tightness on shafts. 

4. Remove all tools, materials, etc. from inside unit. 

5. Check auxiliary heating unit as per marut'acturers recommendations. 

6. Turn on power to solar air handling unit and controller. 

7. Check rotation of solar air handler blower. 

8. Turn on power to auxiliary heating unit. 

9. Secure all access doors. 

10. Check operation of all components and systems as per Solaron 
control instructions. 

11. Give the system owner instructions on how to operate their new 
Solaron solar system. 
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BLOWER MOTOR AND DRIVE ASSEMBLY SELECTION PROCEDURE 


Refer to building plans for air flow and static pressure requi rements . Include 
pressure drop of all dampers and coils in system. (See Selection Example this 
Manual Pg. 10. ) 

Refer to the Ai r Del i very Table for each respective air handler: 

a. select the row whicn indicates that static pressure required, and 

b. select the column which shows the CFM required. 

The point where tne row and column intersect will indicate what blower RPM and 
H.P. motor are needed to deliver the required air flow. 


AU0400 AIR DELIVERY TABLE 



1045 1048 11053 1060 


llo8 I 1159 1160 


1279 , 1265 j 1260 | 1270 
1385 ! 1375 1 1370 1370 


AU0500 AIR DELIVERY TABLE 



1/3_H.P. 

800 f 900 I 1000 


1/2 H.P 



3/4 HP 


1400 


3/4 H.P. I _ _ _ 

1400 1500 : 1600"Ti700 ■ i800 I 1900 ’~ 2000 r 2100 


8 


154 

229 


304 
1365 I 1376 


1-1/2 H.P 


2500 ' 2600 






































D RIVE ASSEMBLY SELECTION 

Since the RPM is now known, merely refer to the Drive Assembly Table . 
Select the RPM needed in the left-hand column. To the ng'ht of the RPM 
column are other columns indicating the number of turns open a specific 
driver pulley must be in order to deliver that particular RPM. Select 
whichever column gives the RPM desired. The driven pully, or fixed 
blower pulley, is selected from the extreme right hand column. V-belts 
are noted under each "Driver" column. To determine bore sizes of driver 
pulleys refer to the Blower Motor Chart for shaft dimensions. Bore size 
for all fixed pulleys is 3/4" for the AU0400 and 1" for the AU0500. 


RI'M 

Browning VL-44 Driver 


C" or 5/8" Bore 


AUOAOO DRIVE ASSEMBLY TABLE 


Browning VM50-Driver 
or 5/8" Bore 


3'. Jurns Open | 

J _ _ " 

2 ' " 


■urns ''dg". 


Fixed Blower Pulley-Driven 
(Browning AK56) 3/4" Bore 


All RPM Ranges 


mM ■’\’m r\'^n rs 

‘ 1 i; ■ ‘.r.! j Y 


41.350 


4L360 


AU0500 DRIVE ASSEMBLY TABLE 


RECOMMENDED SELECTION 
AREA IS NOT SHADED 


Driver - Motor Sheave 
Browning VP50 (or VM50) 

X 5/8" (use w/3/4 or 1 

1 H.P. motors) j 

Beltl 

1 1 

Driver - Motor Sheave 
Browning VP56 X 5/8" 
(use w/1 or 1'^ H.P. 
motors) 

1 

6 Turns Open 

A 

■ -.S '' 

5’. . 

A 


5 " ! 

i ^ 

4', " 

B 

4 . . . . i 

1 B 

3‘ 

: B 

3 

B 


2’. " 


J ^ * 

2 

B 1 

b 


' c 1 

[ 4‘ 


All RPM Ranges 
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VjLREj-Ji f O R AUp_5J3p 


V-Bel ts 

- 

A 

... 

5L42'J 

Type V-Bel ts 


B 

5L430 

Type V-Bel ts 


C 

5LA40 

Type V-Bel ts 




5L450 

Type V-Bel ts 


A_mijinnjujD Aunooq. blower moto rs 


H.P. 

j- 

Serv ! 

NEMA , Shaft 

1 f.L.A. 

G.E. 

Shpg. Wt. 

H 

Eaciur* 
> -■ ■ 

frame | Dia. A Len. 


Model 

L 


Split Phase Motors - 17?5 RPM 115/?3CV - 60 H,? - 10 (Class A) 


1/4 

1.35 

48/ 

X 2‘," 

5.2 5KH33fN15T** 

15 lbs. 

1/3 

1.3E , 55/ 

, .. ^ 

6.0 {5KH35JN30T** 

18 lbs. 

1/2 

1 . 25 

56/ 

V X 2V 

9.0 5KH36MN22T** 

23 lbs. 

Capacitor -Start Motors - 1725 RPM 115/230 - 60 H/ - 10 (Class B) 

3/4 

1.25 

^ 56/ 1 

5/R" X 2V 11.6 15KC39UN7T** i 

30 lbs. 

1 

1.25 


5/R" X 2‘.i" 

14.6 1 5KC4RTG726T** 

35 lbs. 

,-./2 

1.15 

56 

5/8" X 1-7/16" 


^21.6 ■j6Kr24 

39 lbs. 


The above General Electric "Serv-S-l ine' or Dayton motors are 1725 RPM, 
115/230 Volt. 60 H/, 1 phase, automatic reset, tfiermally protected types 
recognized bv HL under the Motor Component Recognition Program. These 
motors are open, drip-proof type motors with Class "A" or "B" insulation, 
ball bearings, resilient base. The motor rotation can he reversed by 
reconnecting various electrical leads within the motor. 

* Motors operated on 200 volts, 60 M/ will have a 1.0 service factor. 

** Manufacturers producing motors of equal specification may be used. 
CLASS B MOTORS ARE RLCrimENOEO fOR RE PI ACEMEfT . 


© 
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oy Selection Example: 


Given: 312 ft^ solar collector area (i.e. 2 high, 8 wide, vertical) 

SoLutj^: '\ir handler flow rate (2 CFM/ft2)(312 = 624 CFM, round up to 625 CFM 

« 

The air handler motor and drive assembly must be selected to handle the 
gj^ te-^na l^ s’atic pressure on the Solaron air handler. This selection should 
be based on the mode which has the highest static pressure drop. The possible 
modes are: 


1. Heating from collector- 

2. Storing heat 

3. Heating domestic water. 




1 - 


The highest pressure drop for this example is #1, heating from collectors. 
The external static pressure drop for this is: 

Return grille (see mfg. data) 0.05" i 

Return air fi Iter (sized P 300 to 350 FPM) (see mfg. data) 0.25 

Backdraft dampers (2 each) (see A&E Manual pg. 89) 0.20 


Collectors (2 panels in series, 2 CFM/ft^) fsee A&E Manual, pg. 80) 0.23 


Domestic water coil (see this Manual, pg. 11) 
*Ductwork (see below) 

External Static Pressure 


0.08 

0.19 

1.00" w.i 


Motor : 625 CFM and 1.0" external static pressure 

RPM would be 1158 (see AU0400 Air Delivery Table) 

This falls in the region for the 1/2 H.P. motor. 

Drive Assembly : 1158 RPM is required at the 700 CFM point. Select 

1157 RPM for the 625 CFM requirement. This RPM would be 
obtained with the driver: Browning VL-44 set at 1-1/2 

turns open. 

Blower Pul le y: Would be Browning AK-56. 

Summary : 525 CFM at 1.0" external static pressure 


1/2 H.P. motor Solaron ^MT0050 

Driver VL-44 Solaron #DR0120 ) 

Pulley AK-56 Solaron ^DR0120 ) Package 

V-Belt 4 L 350 Solaron #DR0120 ) 

*Ductwork; Static pressure drop through the ductwork is determined by the length and 
number of fittings. Solaron recommends that ductwork be sized at 0.08" w.g. pressure 
drop per 100 ft of duct. Fittings and elbows can be estimated by using 15 ft equivalent 
length of duct for each elbow with turning vanes. 


The example above was based on: 


(10 elbows)(15' elbow) = 150' 

Length of ductwork = go' 

Toi,al equivalent length = 240' 

n Oft" 

( 240 ft) (y^ ) = 0.192 w.g. pressure drop 

in ductwork 


copyright 


Solaron Corporation, Denver, Colorado 

SI 



DOMESTIC WATER COIL CAPACITIES 


The Solaron domestic water coil is a 1-row copper tube coil. 

Calculated coil capacities for size and CFM as listed: 1/2" tube, 10 
FPI, one 1/2" inlet and one 1/2" outlet, aluminum fin stock .0055, 
copger tube .017", capacities based on 3 GPM, ENT. water 50°, E.A.T. 


AIR 

HANDLER SIZE 


CFM 1 VELOCITY 


LV.W. LV.A BTU/HR. 


AU0400 


13 3/4 X 14 


17 1/2 X 18 1700 


13. 40 80.7 151.7 46, 

13.40 83.9 152.6 50, 


NOTE: MINIMUM WATER FLOW IS 1.5 GPM 

The Solaron domestic water heating option is designed to be used with 
pump «WP3060 (115/6O/-0 .85 amp). 


AU0400 


OPTIONAL DOMESTIC WATER HEATING COIL - PRESSURE DROP 


CFM : 300 400 500 i 600 ' 700 '800 | 900 1000 1100 ! 1200 1300 1400 

—I — J 1_ — f i 1_ I I 


Pres. Drop I .02 | .03 ; .04 : .05 | .06 i .08 i .09 


17 1 

.21 

^ 



I 


CFM ^200 jl500 I 1700 | 1900 j^OO 2300 2500 

Pres. Drop I .0 8 | ,09 .1 1 | .14 .17 .25 .33 
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GENERAL OPERATING PROCEDURE 
FOR THE SYSTEM OWNER 


S.O.L.A.R. 900.40.077 


SOLARON AU0400 AND AU0500 AIR HANDLERS 

By simply adjusting the wall mounted thermostat you will be able to 
maintain a comfortably living or working environment. 

By setting the switches located directly under the thermostat, and the 
sliding levers on top, you can select the type of operation you desire. 

For winter heating set the top lever at the desired temperature that you 
wish to maintain. The thermostat will automatically operate the solar 
portion of your heating system as well as the auxiliary heating unit if 
conditions warrant its operation. Please do not "jiggle" the levers. 

Should your space conditioning system feature cooling as well as heat- 
ing, you merely move the switch underneath the thermostat to any desired 
position ("System Switch - Off - Heat - Auto - Cool). Locating the 
switch in the "Auto" position will permit the thermostat to automati- 
cally place the system in a heating or cooling mode of operation without 
further adjustment. 

Space conditioning systems incorporating a heat pump heating and cooling 
auxiliary unit will have a thermostat switch position marked "Emerg. 
Heat". The only function of this switch is to provide emergency elec- 
tric heat should the heat pump malfunction during a period of time when 
a serviceman is not readily available. 

Nominal maintenance is required with this sytem. Please refer to 
"Maintenance Instructions" provided in the Installation Manual. 

Please call your qualified Solaron serviceman should problems develop. 

Installing Solaron Solar System Contractor 

Name: 

Address : 

Phone: 

The Solaron controller requires that its "Summer- Win ter" switch be 
placed in the appropriate season position. When switching seasons it 
may be necessary to move some system dampers. Please have your instal- 
ling contractor indicate these dampers to you. 


Maintenance Instruction 

The AU0400 and AU0500 require minimal upkeep for economical and long 
lasting operation. 

Blower Type 1 - Permanently sealed bearings - no oil required. 

Motor Type 2 - Blower Motor - Oil twice a year (»*20 S.A.E. non- 

detergent oil ) . 

Blower bearings - Permanently sealed - no oiling required. 

V-Belt - Check wear and tension, replace if necessary. 

Damper Motors - Oil with #10 S.A.E. non-detergent oil (similar to 
#465 Anderol or Goodlight #10 oil.) Twice a year. 

Water Pump - The Grundfos circulator pump requires no oiling as 
it is water lubricated during normal operation. 

DO NOT RUN PUMP DRY 
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SOU\RON 

COMPORATION 
SotAf bncr^y SySloms 


THIS MANUAL IS INTENDED TO BE USED ON 
PROJECTS WITH A MINIMUM COLLECTOR AREA 
OF 5A0 SQUARE FEET. 


TO THE READER: 


THIS MANUAL IS INTENDED TO BE A GENERAL GUIDE FOR SIZING 
AND BUILDING THE HEAT STORAGE UNIT FOR A SOLARON SOLAR 
HEATING SYSTEM. THE STORAGE UNIT FOR SPECIFIC PROJECTS 
SHOULD BE CHECKED TO ENSURE IT IS DESIGNED AND BUILT 
PRO'^CRLY TO ACCOUNT FOR ALL THE VARIABLES INVOLVED. 


The drawings, illustrations and text contained in this iranual are 
protected by copyright. Publication, reproduction, or use of all 
or any part of this manual («'xcept for actual construction and de- 
sign use with Solaron systems engineering plans) without special 
written permission from Solaron Corporation, is prohibited. 

inie to our policy of continual improvement to our products, Solaron 
reserves the right to change the materials, installation procedures 
and specifications without notice. 

Solaron assumes no responsibility for improperly designed or con- 
structed heat storage units where this manual is used as a guide. 


SOLAHON COqeOPATlON W GALLERIA TOmw /?0 SO COLORADO Bl VD DE NVER COLORADO 80222 

uHi ,Nif ana 
’wx ')!() nai .'’•.HO 
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KETCHUM • KCUkFL • BARRETT’* NICKEL • AUSTIN, i.'. • Cc/ 'o 


June 1, 1978 


Solaron Corporation 
300 Galleria Tower 
720 S. Colorado Blvd. 

Denver, Colorado 80222 

Re: Solaron Installation Manual 

Commercial Heat Storage Unit 

Gentlemen: 

Structural details and specifications contained in this manual 
are derived from engineering analysis and design calculations 
done by KKBNA, Consulting Engineers. These calculations are based 
on strength of materials and performance criteria in accordance 
with latest design standards and specifications. 

The structural drawings, material and installation specifications 
in this manual have been reviewed to check their conformance to 
the design calculations. 


Sincerely, 
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DESCRIPTION 
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The use of pebbles in the heat storage unit is particularly effective with an 
air circulating solar heating system. The pebble bed maintains a high degree 
of temperature stratification (i.e., hot on top and cold on the bottom). This 
allows air to be provided at the highest available temperature to the heated 
space from the top of the pebble bed. It also allows air to return from the 
bottom of the bed to the collector at essentially room temperature, thus maxi- 
mizing efficiency of solar heat collection and delivery. 

The heat storage container can be constructed of any of the following materials: 

a. Poured, reinforced concrete with a rigid fiberglass insulation inner 
liner (i.e., insulation is inside, separating the rock from the concrete 
wall ). 

b. Wood frame, plywood on 2 x 4 or 2 x 6 studs with a non-combustible inner 
liner suitable for temperatures as high as 200°F. 

The heat storage unit should be built and installed by the local contractor to 
Solaron standard drawings and specification:. The air flow through the pebble 
bed must be vertical. Horizontal flow in pebble beds must be avoided due to 
channeling and "hot spot" problems. 

It is important that the heat storage container be airtight and insulated as 
follows: 

a. Storage unit inside a heated space: R-11 minimum. 

b. Storage unit inside an unheated space: R-30 minimum. 

c. Storage unit inside a heated space with wall in unheated area: R-30 
minimum. 

The heat storage unit can be conveniently placed in the basement or crawl spac 
or set into the ground. Buried heat storage units must be waterproofed on all 
buried external surfaces (do not use asphalt or other sealers on inside walls) 

DO NOT bury heat storage unit below the high ground-water level due to possi- 
bility of water leakage into heat storage unit and resulting loss of performa' 
Support footings must be designed for local soil conditions. Due to the weig 
of the rocks, it should not be placed in the attic or on the upper floors wit 
out proper structural support. Typical floor loading with a rock depth of 5 
feet is 500 pounds per square foot of floor area. 


Design Criteria 


\ 3 \ 

Rock: - Hard dense rock (i.e., density = 100 lbs. /ft. , or greater). 

R’.vf-r gravel or hard, dense crushed rock is OK. 

Uniform size (i.e., most systems will use rock sized at 3/4" to 

1-1/2" in diameter). 

Clean the rock before is is loaded in the storage box (i.e., 
wash it). 

Minimum of fines (i.e., 0 to 5%). 


Storage: - Airtight, insulated, structurally sound and, if buried, exter- 

nally waterproofed. The inside surface materials mus •. be able 
to withstand temperatures of approximately 200°F. 
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GFNEKAL NOTES 


1. ANY SUBSTITUTION OF MATERIALS, CHANGES OF DIMENSIONS OR OTHER CHANGES IN 
HEAT STORAGE UNIT AS SHOWN Mj^T ^ APPROVE ^ S OLARON CORPORATIO N IN 
W RITING PRIOR TO START OF CONSTRUCTION.'' 

2. ALL FOOTING AND STRUCTURAL SUPPORTS ARE THE RESPONSIBILITY OF OWNER AND/ 
OR ARCHITECT AND SHALL BE SIZED ACCORDING TO SOIL REPORT INFORMATION. 
COORDINATE THIS DRAWING WITH ARCHITECTURAL DRAWINGS FOR TYPE, SIZE AND 
LOCATION OF FOOTING AND STRUCTURAL SUPPORTS. 

3. JOINTS, CRACKS, SEAMS AND PENETRATIONS INSIDE AND OUT IN WALLS, FLOOR 
AND LID OF HEAT STORAGE UNIT SHALL BE SEALED AIR-TIGHT WITH DOW CORNING 
#732 SILICONE SEALANT CAULK OR APPROVED EQUAL. 

4. BOND BEAM BLOCK - 2 OR 3 WEB. WEBS MUST BE AT A RIGHT ANGLE TO WALL CON- 
TAINING BOTTOM OPENING (SEE DETAIL FOR TRANSITE DUCT AND BOND BEAM BLOCK 
ORIENTATION). 

5. METAL LATH - USE JR. DIAMOND MESH 3.4 LB./SQ. YD. (GALVANIZED) ADJOINING 
PIECES TO BE OVERLAPPED A MINIMUM OF 6". TURN EDGE UP ONTO INNER WALLS 
OF HEAT STORAGE UNIT A MINIMUM OF 12". 


THE ROCK SHALL BE ROUND WASHED RIVER ROCK OR STONE. 95% OF THE ROCK SHALL 
BE THE SIZE SHOWN ON THE PLANS WITH A MINIMUM AMOUNT OF FINES (I.E., LESS 
THAN 1/4" DIAMETER). THE ROCK SlIAl L BE CLEAN Am FREJ^ Of DIfT. NORMALLY 
THE ROCK IS SIZED BY SCREENING (THAT ROCK WHICH PA'SSES 'THRO'UGH A 1-1/2" 
SCREEN BUT NUT A 3/4" SCREEN IS THE NORMAL SIZE). 

TREATMENT FOR THE INSIDE SURFACES OF THE BOX SHALL BE SUITABLE FOR TEM- 
PERATURES OF ZOO^F. NO COMBUSTIBLE MATERIAL WILL BE USED. 

NON-LOAD BEARING LID SHALL BE CONSTRUCTlD OF 1/2" EXTERIOR GRADE PLYWOOD 
INSIDE AND OUT— 2 x 4'S - 24" ON CENTER AND 1/2" MOISTURE-RESISTANT TYPE 
"X" DRYWALL ON INSIDE SURFACE TOWARD PEBBLES. 28-GAUGE SHEET METAL CAN 
BE USED IN LIEU OF DRYWALL. 

LOAD BEARING LID SMALL BE CONSTRUCTED OF 1/2" EXTERIOR GRADE PLYWOOD 
INSIDE AND OUT-2 x 6'S - 24" ON CENTER AND 1/2" MOISTURE-RESISTANT 
TYPE "X" DRYWALl ON INSIDE SURFACE TOWARD PEBBLES. 28-GAUGE SHEET 
METAL CAN BE USED IN LIEU OF DRYWALL. 


HEAT STORAGE UNIT DESIGN PARAMETERS 
DESIGN TEMPERA'TllRF T 

T OP AND BUITOM _ PRES^AJRES_ AIR FLOW 


MAXIMUM TEMPERATURE j ENTIRE STORAGE UNIT THRU ROCK 20 TO 40 
(ZOO^F) . FPM 


OPERATING RANGE ' 

(90“ TO 180°) I 

MINIMUM TFMPEPJ\TIJPE |" 
(AMBIENT) I 


' ATMOSPHERIC PRESSURE THRU OPENINGS 800 
I ‘3" W. C. TO 1000 FPM 
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GENERAL NOTES 


(continued) 


9. CONCRETE: 

A. ALL CONCRETE SHALL ATTAIN 3,000 PSI ULTIMATE COMPRESSIVE 
STRENGTH IN 28 DAYS. 

B. ALL REINFORCING SHALL BE HIGH STRENGTH DEFORMED BARS ASTM 
DESIGNATION A615, GRADE 40 OR GRADE 60. 

10. STEEL: 

ALL STRUCTURAL STEEL SHALL CONFORM TO ASTM SPECIFICATION A36. 

11. MASONRY: 

A. ALL MORTAR SHALL DEVELOP 1,800 PSI ULTIMATE COMPRESSIVE 
STRENGTH IN 28 DAYS. 

B. ALL MASONRY SHALL DEVELOP 1,500 PSI ULTIMATE COMPRESSIVE 
STRENGTH IN 28 DAYS. 

C. ALL REINFORCING SHALL CONFORM TO ASTM 615, GRADE 40 OR GRADE 60. 

12. WOOD: 

A. ALL FRAMING LUMBER SHALL BE DRY HEM-FIR GRADE 2. 

B. ALL PLYWOOD SHALL BE OF THICKNESS SPECIFIED C-C EXT DFPA 

OR BETTER. NAILED TO SUPPORTS WITH lOd NAILS SPACED 6" O.C. 

AT PANEL EDGES AND SPACED 12" O.C. AT ALL OTHER SUPPORTS. 
PLYWOOD SHALL BE APPLIED WITH FACE GRAIN PERPENDICULAR TO 
SUPPORTS. 

13. TRANSITE DUCT: 

TRANSITE DUCT CAN BE USED INSTEAD OF THE EXTERNAL BOTTOM DUCT 
OPENING TO ALLOW AIR FLOW TO AND FROM THE BOTTOM OF THE HEAT 
STORAGE UNIT WTTHOUT PENETRATING THE UNIT OR RUNNING AN EXTER- 
NAL DUCT. EXAMPLE: WHEN MECHANICAL EQUIPMENT IS INSTALLED ON 

TOP OF THE HEAT STORAGE UNIT OR WHEN THE HEAT STORAGE UNIT IS 
BURIED. 


ONE 16" DIAMETER DUCT SERVES 270 CU. FT. OF STORAGE AT 1,080 CFM. 
TWO 16" DIAMETER DUCTS SERVE 540 CU. FT. OF STORAGE AT 2,160 CFM. 
THREE 16" DIAMETER DUCTS SERVE 810 CU. FT. OF STORAGE AT 3,240 CFM 
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HEAT STORAGE UNIT AND ROCK SIZING SHEET 


a. VOLUME: Storage size is determined from the collector area. 1/2" ft.^ to 

3/4" ft.^ of rock is required per ft.^ of collector area. 

Collector Area = ft. 

Volume = ( ft.^/ft.^)( ft.^ collector) 

( ft.^)(100 lbs./ft.^)(l ton/2.000 lbs.) = 

( ft.^) J 27 ft.^cu. yd. = 

b. DIMENSIONS: 

( ft.^) : ( * ft. rock depth) = . . . . 

Storage unit inside dimensio ns = ft. long x 

Minimum dimension of 3' for length or width 

c. ROCK SIZE: (see chart below) 

( _ cfni) ; ( ft.2 = 

= 3/4" to 1-1/2" and " w.g. 

ft- rock depth 1 f) rock static pressure drop 

thru rock 

d. AIR INLET/OUTLET SIZES: Size duct connections at 800 to 1,000 fpm 

Top: " high x " wide 

Bottom: 8 " high x " wide 

(NOTE: Bottom opening must always be at least twice as wide as top opening 

to account for restriction caused by bond beam block. Optional top 
opening as per pages 6 and 13.) 


The following data should be used to determine the proper combinations of 
rock size and rock depth. Minimum allow, static pressure loss 0.12" w.g. 


STATIC PRESSURE LOSS THRU PEBBLE BED STORAGE UNIT (INCHES W.G.) 

FACE VELOCITY 
ACROSS ROCK BOX — 

20 FPM 

25 FPM 

30 FPM 

ROCK DEPTH-FEET 

ROCK SIZE 

5' 

3/-r to 
1-1/2" 

0.12" 

0.22" 

0.31" 

6' 

3/4" to 
1-1/2“ 

0.14" 

0.23" 

0.34" 

7’ 

3/4" to 
1-1/2" 

0.17" 

0.27" 

OfT' 


* 5'0" minimum depth for conmercial unit; 7‘0" maximum rock depth. 
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ROCK ) 



TOP OF wall; 

AX ) 

FINISHED FLOOR 
TO TOP OF LID) 







COMMrRCIAL HEAT STORAGE UNIT 
CONCRETE CONSTRUCTION 


WALL CONSTRUCTION TO BE 8" MINIMUM REINEORCED CONCRETE. 
VERTICAL AND HORIZONTAL RE-BAR: 

A. 4 - (»5 RE-BAR CONTINUOUS 2 EACH FACE. 

*4 RE-BAR AT 8" O.C. VERTICAL IN OUTSIDE FACE. 

#5 RE-BAR AT 8" O.C. HORIZONTALLY FOR 8" THICK WALLS. 
DOWEL WALL TO FLOOR WITH ONE OF THE FOLLOWING: 

1 . 

2 . 


-4 RE-BAR "L" T-6" x T-6" AT 16" 0 C 
OR 

5/8" FI X 8" HEADED ANCHOR BOLT W/NUT AT 18" 0 C 
OR 

3. 5/8" FI EXPANSION ANCHOR W/6" BOLT AT 24" O.C. 

CENTLR ANY OF THE OPTIONS ON WALL. 

FORM OUT FOR BOTTOM AND TOP OPENINGS AS REQUIRED FOR A CH/fn 
*'*^^** ^ ^ dimension LUMBER WHICH SHOULD BE LEFT 

■ ^LACL two ’<1 RE-BARS (1 ON EACH FACFl WITH ?• n- 

AWHj'Jua" ^Tfxi^Pu"^:no£:'''’' 

EXAMPLE; FOP AN 8" x 20" DUCT. THE OPENING SHOULD BE 


.■o" 


INSULATE INTERIOR SURIACE WITH 2" RIGID FIBFRCilASS Rflflon iw 
INSULATION. ^ STYROFOAM OR URETHANE 

Lo\TwaSiV?'S,f™"''" '■-'''■‘'"'“E '"'flONAl AND 


& 


Corvr i 


Mciy 19/8 
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r 


COMMERCIAL 
HEAT STORAGE UNIT 
CONCRETE 


note: 


IF HANDLER LOCATION OFTIONNO.I 
IS USED A lA'ilVOR l•“FIS'‘ OPENING WITH 
ROCKS SCOOPED AWAY SHALL BE NEEDED 
SEE pg. 12 


f4’ O.C. 


(TYF.) 


m&m 




My ^ 


LID TO BE PLACED DIRECTLY 
ON 2*iB‘ plate and SEAL 
SEE NOTE ABOVE 7 AIRTIGHT 

A « / 



l/Z"EXTCmOff GRADE 
PLYWOOD 


*4’ STUD 


S-l/Z** PiBER GLASS 
6ATT INSULATION 
(SEE NOTE Ig pg 2.) 


3/8" X 6* LAG BOLT W/ 
WASHER 24"0.C. 8 ONE 
EACH CORNER 


DOUBLE BEAD OF 
SEALANT ALL ( :EE GCN 
NOTES NO 3, pg 2 ) 



1/2" MOISTURE-RESISTANT 
TYPE "X" DRY WALL 
(INSIDE LID) OR 28 GAGE 
SHEET METAL 


2*6 PLATE 

4''*4”r 3/8** PLATE ( WASHER) 


3/4* DIA HOD ( 10' MAX 
SPACING ) 


1/2" MOISTURE -resistant 
TYPE "X"DRY WALL ON 
ALL EXPOSED WOOD 
SURFACES 


2 MIN. RIGID INSULATION 
6 lb FIBER GLASS ( R - 8 MIN ) 
( SEE NOTE 3, pg 6 } 


EXPANDED METAL LATH 
TURN UP EDGES ALL 
AROUND (SEE GEN NOTE 
NO 3 pg 2} 


BOND BEAM - 3" TO 4" 
SPACE BETWEEN BLOCK 
S WALLS 


SEE 1-0 

P • 


S/e^DlA e*' H A BOLT 
WITH nut or 5/S“DIA 
EXPANSION ANCHOR 
16" 0 C. 


2" RIGID INSULATION 6 lb 
FIBER GLASS (R-8 MlN ) 


CAST IN CONTROL JOINT OR 
SAW CUT JOINT 


NOTE. INSULATION R - II MIN . ( R • 50 IN UHE AT ED AREA) 
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COMMERCIAL HEAT STORAGE UNIT 


WOOD CONSTRUCTION 


1. WALL CONSTRUCTION TO BE SINGLE 2" x 8" NAILED VERTICALLY 16 
O.C. (NO TOE NAILING). VERTICAL 2" x 8" AT CORNER TO BE 
NAILED. A SINGLE 2" x 8" HORIZONTAL BEAN WILL BE NAILED IN 
(USING ’SIMPSON' LU 26 JOIST HANGER AT EACH VERTICAL STUD) 
6'-0" FROM FLOOR ALL AROUND. A DOUBLE 2" x 8" BEAM HORIZON 
TAL AT TOP AND BOTTOM TO BE NAILED IN (USING 'SIMPSON' LU 
26 JOIST HANGER AT EACH VERTICAL STUD). THE INLET AND OUT- 
LET OPENING TO BE FRAMED WITH 2" x 8" BLOCKING; OUTSIDE DRY 
WALL SHEATHING TO BE INSTALLED AFTER WALL FRAMING IS SET, 
ANr-HORLD AND INSULATED. INSIDE SHEATHING TO BE 1/2" EX- 
TERIOR GRADE PLYWOOD OVERLAID WITH 1/2" TYPE X DRYWALL (ALL 
SEAMS TO BE CAULKED WITH DOW CORNING 732 SILICONE SEAL- 
ANT. 28-GA. SHEET METAL MAY BE SUBSTITUTED FOR THE DRYWALL 
ROCK BOX MUST ^ AI RTIGHT ; SEAL ALL JOINTS. 

2. INSULATE ALL VOIDS WITH 3" TO 3-1/2" FIBERGLASS BATT INSUL- 
ATING (R-11 MINIMUM). ADDITIONAL INSULATION REQUIRED WHEN 
PEBBLE BED IS LOCATED IN AN UNHEATED SPACE (R-30 MINIMUM). 
DO NOT USE STYROFOAM OR URETHANE INSULATION AS BED INNER 

Liner.' 

3. TIE RODS RUNNING IN EACH DIRECIION HORIZONTALLY FROM FLOOR 
(6'-0") THROUGH WALL SHALL BE STEEL TIE RODS 7/8" DIA. 

THERE SHALL BE TWO 5" x 6.7<s CHANNEL STEEL BEAMS ON TOP AND 
BOTTOM OF TIE ROD WHERE THE ROD PENETRATES OUTSIDE OF WALL. 
AT POINT OF TIE ROD CONTACT WITH CHANNEL STEEL BEAMS SHALL 
BE A 3/8" X 3" X 3" STEEL PLATE WELDED TO THE TWO CHANNEL 
BEAMS WITH A BOLT AND NUl AT EACH END OF TIE RODS. PRE- 
TENSION RODS UNTIL WALL CENTERS HAVE CONCAVED INWARD AP- 
PRO XI MAtF I Y 1/8" BEFORE APPLYING SEALANT 10 JOINTS. 

4. INSTALLATION SHALL COMPLY WITH ALL APPLICABLE NATIONAL AND 
LOCAL BUILDING CODE.. 
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eNINJdO. 
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COMMERCIAL 
HEAT STORAGE UNIT 
WOOD 



I/Z“ EXTERIOR ORADE 
PLYWOOD (REE WOOD CONIT. 
NOTU NO. I, PI I ) 


IFAINHANOLER LOCATION OPTION HO. I 
II UIEO A 14*1 14* OR ll'l ll* OPCNINI WITH 
NOCRI ICOOPED AWAY IHALL IE HEEDED 

lEE p|. 12 


S-l/I* PICER OLAIS 
■ATT INSULATIONdEE NOTE) 


S/I*al* LAI BOLT W/ 
WASHER ft 24*0.C. D ONE 
EACH CORNER 


DOUBLE BEAD OF 

SEALANT ALL JOINTS 

(BEE SENERAL NOTE S,p.2) 


LID TO BE PLACED 
DIRECTLY ON I I B PLATE 
AND SEAL AIRTIOHT 


1/2* NOISTURE-RESISTANT 
TYPE “X" DRY WALL 
(IHSIDE LID) OR 28 OAOE 
SHEET NETAL 


OBL 2l8 HORIZ.ISEE WOOD 
CONST. NOTE NO. I , p I 


2<8 BLOCKING 


S/e"t3"l5* PLATE WITH 
WASHER B NUTftEA.TIE ROD 


ROCK 


ISAX OEPIH 
T' 0“ 


S/8''EXTERI0R CRADE 
PLYWOOD 


1/2* MOISTOR* - RESISTANT 
TYPE "X* DRY WALL 


8* PIPSR GLASS BATT 

IKOI'l ATIOM ( SEE 110 2 P|B) 

SIMP.COH III rfOIST MANGER 
r.A. 2i8 (OR EQUAL 


OBL 2iB PLATE SHALL M 
ANCHORED YVS/O’OIA. « 
a" HEAPEO ANCHOR BOLT OR 
P/0'’s8* EXP ANCHOR 
!I6*0 C. TTP ) 


EXPAPOED METAL LATH 
TURN UP EDGES ALL 
AROURO ( SEE BEN NOTES 
NO.B, PI 2 ) 

BOND BEAM BLOCK S'TOA’ 
SPACE eCTWECri BLOCKS S 
WALLS 


2* RIGID -4 LB FIRERGLAS 
INSULATION (B B tllN ) 
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CO^^MERCCAL HEAT STORAGE U^3IT 


ATTACHMENT DETAPLf 


DOVBLE MUT 






CONCRETE CONSTRUCTION PLAN 


7/e" oiA TIE nco 
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<*>S/4"t)IA. » 10“ EXPANSIf'N f'—.-r 
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3/e" DIA I a" LAG DOLT 
3" PENETDATIOfl 24" O C, 


% I V, <>■ 


S/e"niA EXPAhSION ANCHOR 
(KWIK 001.7 12-7 CIJEO'AL) 
16" 0. C. HI rTfiTm PF rAM 


; fi ^ ^ c j 

i/ 


-T. v1 
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T) 
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I 0 


-J 
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IF: 
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V 
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i 
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•<3 ■' 
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JOIST HANOEO SIMPSON LU 
26 EA 2 X 0 ( OR EOUAL ) 


f: 

"n 


CONCRETE WALL . 


5/0 ROD coupling 
GRIMNCLL P!0. ITS 


/ 

i. 


r <1 . A 

>3 

:.A 0 


r-rn: etd 3=. r 

I4 I li— ^ 

i / 1/ 

B / /r 0 ' -0 


S/e" DIA. le" ALL THREAD 
BENT BO* 4 " FROM END 


B/e' DIA . EXPANSION ANCHOR 
(KWIK BOLT 5B 6 OREOUAL) 
16" O C. IN CENTER OF WALL 



•• C 


• F7 


0 . 


SECTIOM "0" 
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OPTIONAL AIR HANDLER & DUCT LOCATIONS 


COOL AJR TO a FROM ^OR USAGE SEE 



heat STORAGE 
UNIT (ROCK BOX 


OPTION NO 2 SOLARON 
AIR HANDLER LOCATED ON 

floor 


MO-I 


MO-2 
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BOND BEAM BLOCK & 
TRANSITE DUCT 
DETAILS 



2 WEB 3 vvEB 

BOND BEAM BLOCK 


DO NOT USE 
STANDARD BLOCK 


TRANSITE DUCT DEFLECTOR- 
SUPPORT BASE 


TRANSITE DUCT 




— . . 




'1 

i 



“H 

AIR 

FLOW 


3 



k 


TYP 


e X 0 I 16 

BONO BEAM BLOCK 
( 2 WEB TYPE SHOWN ) 

ARRAY SHOWN IS 
FOR TRANSITE DUCT 

applications only 


t 



B0ND__8EAM BLOC^_ARRAY_:^_ PLAN VIEW 

I OOCT 


... i-til:*! I. AtK l.t 

diz--z = = -'l / 

/II f[V cu 

^ It .KANJITC OOC1 'i V 

m ' J 

'~?a 6A shT VlEiAl AIHILOA 

TQf SIDE 

■ jSO METRlC 

rP.^f'^§!.*^L_DIJCT_ DEFLEC 7 OH - SUPPORT BATE 
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HEAT STORAGE UNIT 


CONSTRUCTION CHECK LIST 


□ Calculate size of heat storage unit 

□ Determine location of storage unit 

□ Excavate (if required) 

□ Prepare and install footings 

□ Construct walls of storage unit 

□ Install tie rod thru walls of storage unit 
n Seal interior of storage unit airtight 

□ Install wall insulation in concrete box 

□ Install bond beam block (if required, install 

transite duct support base and transite duct) 

□ Install diamond mesh over bond beam block overlap 

6" and turn up wall 12". Clamp mesh to transite 
duct, if used 

□ Obtain rock of proper size 

□ Clean rock 

□ Fill rock carefully onto dianwnd 

mesh 

□ Fill remainder of storage unit, leave supply 

opening clear and maintain 8" plenum space 
with smooth surface 

□ Caulk and install lid to seal airtight 


Refer tc 

p. ^ 

P. 1 

p. 1 

p. 2 
p. f.-)2 
p. 7-12 

p. 2 

p. 6-7 

p. 2,7,9.10,14 

p. 2,7,9,13,14 
p. 2, 15 
p. 2, 15 

p. ® S 

p. 6 , 8 

P. 2 
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SOLARON'CORPORATION 
SYSTEM OWNER’S MANUAL 

You arc to be congratulated on what could well be the moit gratifying 
purchase you will ever make in your life. By reading 'the material 
contained wilhiri this manual you will be able to better understand and 
appreciate not only your investment, but also your personal contribution 
to help in casing the Nation's energy crisis. 

f 

CONTENTS 

• A Description of your SOLARON System 

- Overview of System 

« General System Description 

- Collectors 

- Heat Storage 

- Soiaron* Air Handling Unit 

- Gravity-Operated Dampers 

- Domestic Water Preheater 

- System Controls 

- Auxiliary Healing System 

« How to Operate your SOL ARON System 
a Routine Maintenance 

® Steps to Follow to Obtain Maximum Performance 

from your SOLARON System i 

• If your SOLARON System Does Not Work 

System Installed By 


I System Supplied By 


Sotiron*i» i tcKiMfitd Hide njmr ol llit Soliron Curporilion. 

*Copyrnthl 1178 Siiljfon I otporiiion, 720 So. Coloudo Rl*d., 
Dcnvci, Cutorjdu 80222. 
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A DLSCRIPTION OF YOUR SOL ARON*SYSTEM 


Overvirw of System 


Spite hcilinK 'tilh wUr energy his been rhe subject of research and 
development in the United States since I9t8 when MIT built its first solar 
healcil house. In I943. Ui. G O Ci. l.ol buill and installed a successful solar 
iir healing system in his home in Boulder, Colorado; a protots pc system, 
also using tiruilat'ng air, has ssoiked loniinuously in his Denver home 
since 1957 with no nuior problems and minor maintenance cost. 

Thus, the ttchnologs of space healing by a solar energy air system has 
been well developed (or a number ol >ears and could have been applied to 
large scale use if it was economical. However, low fovsil fuel and electrical 
energy costs discouraged the use ol rclativelv expensive solar healing 
systems until the 19' f oil and energy shortages When (uel and electr-city 
prices began a rapul upward spiral, solar healing became economically 
competitive in mans parts ol the world 

In early 1''7t, Dr, I ijl and several asviciales organized Solaron 
Co’poraiion to dev.;n, r" mul.icture, and niarkel solar heating systems for 
residential, commercial, and industrial buildings Ihe company's technical 
stall designed a solar air healing pioduclion model, based on Dr. Lol's 
knowledge and the .uiuimilated sears ol prattical experience with the 
1957 piiilotvpe ss tern in Ihe I I’d residence Since 1974, Solaron has 
furmshid ' dar b' atmg sv stems lor a large number of residences and 
commercial buildings ihroughoLl the U.S A and overseas. 

The Solaron ( orpniation solar healing system is elicctive in residential, 
communal and indn ir.al buildings Air is the circulating heal transfer 
mi hum Ihe paletitid Hat plate ulleilor jrtjv consists ot a combination 
ol tacit. rv p'l .issi mlileil p.int Is v.hich can be mounted directly on a 
stiulh lai-ing root ol p-opt i Idt, with proper supports on a Hal riK)l c>r n 
anotl • soil. ■* If loc-tion near the spate to t)e healed A factors pre 
assemhiei! .i r h.nidhng iinii lonlaimng auiomaticalls aelualrJ dampers, an 
o( lional (Ion es’ 1. ss.ile: pri hi at ' and j temperature control panel tom 
pleli's Ih. p.-ckagi A li.ll size, ausiliars consenlional heating 

syslen. ind Ih. i.sl jll.iii-.n labor are prosidid b> others 
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MOT AIR FROM 


COLLECTORS 


COLO AIR TO 


COLLECTORS 


HOT water COIL 
MOTORIZED D4MPCn-1 

AIR 

HANDLER 

MOTOR'ZEO ttkNTER-Z 


STORAOC 

UNIT 


TOP Plenum 


3/4- TO 
1 V2“ SIZE 


-BOTTOM PLENUM 


SUPPcT AIR TO TmC etOG A TO 7 m€ 
AUXLIAAV LATINO UNIT 


GENERAL SYSTEM DESCRIPTION 

This drawing is intended to show a ty pical installation and relationship of 
the collectors, air handler, heat storage unit, motori/cd dampers, back- 
draft dampers and domestic water coil. The dampers used in solar AIR 
systems arc very important to the successtui operation of the system. 
Therefore, Solaron provides special dampers with airtight seals which arc 
designed for long life and trouble-lrec service. The purpose or function 
of each damper is described below 


o MD l: 


«• D0 1: 


« BO-2; 


Motori/cd damper . Closes to prevent cold air from falling 
from the collector and leaking into the system in the 
"Heating from Storage Mode” 

Motorized d.imper Closes in the "Storing ffcat Mode" to 
direct air to the heat storage unit. 

Backdraft dim per. Closes in the "Storing Heat Mode" to 
prevent reverse How down the return air duct. 

Backdraft d/ . mper . Closes in the "Heating from Storage 
Mode" to prevent ihe possibility of cold air from being 
drawn down from the collector and leaking into the system. 








i 


i 


The following arc gcncraliacd svJtcm modes of operation. The system in 
your building may have different design features. 

Mode A. Heating from Collectors 


Air, the circulating heat transfer mediuni, is drawn through the flat plate 
collector where it is normally heated to about 12G‘^F • 150°F. When the 
space requires heat, the solar hcateo air is drawn through the air handling 
unit in which a "iotori/!cd damper is automatically opened to direct the 
hot air through the auxiliary heating unit and out into the space. The air 
then returns to the collector at about 70'^F wnere it is again heated and 
the cycle repeats itself. 



When the space temperature is saiistied. the automatic control system 
diverts the solar healed air into the heat storage unit where the heat is 
absorbed by the pi nic bed. Relativeiv cool air trom the bottom of the 
heat storage unit (i.e., normally at 70'T) returns to the collector where 
it IS healed. 



i 
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Mode C. Heating from Storage 



^EAT STORAGE UNIT.Tht 
Heat Strat if 'cation ?<*ovtdcs 
A Good Supply A.r Temp- 
erature To Heat T^c bidg. 


Mode D. Summer Water Hcal...g 

In the summer, when space heating is not required, air is drawn through 
the collector where it is heated and then across the water heat exchanger 
coil. The solar heated air transfers its heat to the water which is being cir- 
culated through the coil and the cooled air is then return back to the 
collector inlet. 
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Heal pump systems should not operate in their heating mode when the 
return air temperature is hii>h (above 75‘’F). Therefore, on a call tor 
second stage heating with heat pumps, the solar system is bypassed. All 
the return air goes through the MD-3 bypass damper to the indoor heat 
pump unit. Note Itic solar energy is not wasted since it will go into storage 
and be used later when there is a call lor first stage heating. 



Mode F. Heat Pump Systems - Second Stag e Heating (no solar) 

This is the same as Mode I. cscept the solar air handling unit is not storing 
heat. All the return air goes through Ml)-J, As soon as there is a call lor 
first stage heating the syslem will heat Irom storage and the system 
operates as in Mode C 
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Collectors 


The Solaron air heating collector has a flat absorber and heat exchanger 
plate, is internally manifolded and insulated, is constructed of steel and is 
covered by special high transmittance gla/ing. The solar radiation is 
absorbed and .converted to useful heat energy with air as the transfer 
medium. The collector is subjected to its most severe thermal conditions 
of up to 400°F when it is in direct sunlight and the system is not 
operating because there is no heating requirement. The collector perform- 
ance is optimal if it is oriented due South and lilted at an angle of latitude 
plus 5 to 15 degrees for space heating and latitude minus 5 degrees for 
domestic hot water heating and many process heat applications. A variance 
of 60 degrees from due South, as an example, will generally require an 
additional 20 percent collector area and a 5 degree variation in tilt from 
optimum will require approximately 3 percent additional collector area. 

The air flow in the Solaron collector passes beneath the absorber in a duct 
that is formed by the absorber and a second metal sheet. The absorber, 
therefore, is insulated by a dead air space between it and the gla/ing. This 
design makes for a more elficicnt collector in most applications and 
protects the absorber surface from dust or other airborne contamination. 

The collector utilizes a patented air manifold system to minimize field 
installation labor and assure uniform high perlormance. The manilold 
system replaces most of the ductwork normally used to interconnect 
other types of air healing collectors. 
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Heat Storage 

The UK of pebbles in the heat storage unit is particularly effective with an 
air circulating solar heating system. The pebble bed maintains a steep 
temperature stratification (i.e., hot on tup and cold on the bottom). 
This allows air to be provided at the highest available temperature to the 
heated space from the tup of the pebble bed. It also allows air to return 
from the bottom of the bed to the collector at essentially room tempera- 
ture. This ensures maximum efficiency of solar heat collection and 
delivery. 

The most efficient and least expensive heat storage device for use with a 
circulating air system a bin ol clean pebbles between 3/4 inch and I'/i 
inches in si/e. The storage volume is normally si/cd in accordance with the 
parameters illustrated. Increasing the storage above the range of 0.50 to 
0.75 cubic feet for every square loot of collector will have little or no 
effect on increasing hcai obtained from the solar system. 



■3C« 
»* 0 « 


8A 


I 



8AM 11AM 2 PM 5PM 


Charge Cycle* 

A typical solar system during the winter starts in the morning after having 
used most of the stored solar energy for the nighttime heating require- 
ment. The collector outlet temperatures (and temperatures into storage) 
typically peak during the middle of the day and are lower in the early 
morning and late afternoon. This results in stratified layers of heat such as 
120®F to 140°F at the top, approximately 140^’F near the middle, 100°F 
to 120°F near the bottom and 70‘^F at the bottom. 



8 PM 11 PM 2 AM 5 AM 


Discharge Cycle* 

Heat is extracted from the storage unit in reverse of the charge cycle. 
The energy stored in the late afternoon is used first. 


I 


Energy stored at the highest temperatures during the middle of the day 
is used at night during the peak heating hours. 

Energy stored from the carlv morning hours is used towards the end of 
the peak nighttime heating hours. 

• Propagat in of the temperature profile through the pebble bed during 
a typical charge-discharge c\cle as measured in actual system operation 
at Colorado State University. 

The length of time that the system can heat from the solar storage unit 
will va a (unction of the amount of solar energy available and how 
Cold It IS outside There can be times vs hen .here will be no heal in the 
storage unit (le. cold winter days when all of the solar energy collected 
during the day is entirely used up during tire same day). 
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Solaron Air Handling Units 


Solaron provides a standard factory 
prcasscmbicd air handling unit, in- 
cluding a blower and licid installed 
motor. A separate pair of motor- 
iaed dampers is furnished lor 
mounting in the duct system. The 
installer attaches ducts from the 
collector, heat storage, and auxil- 
iary heating system to the air 
handling unit. Certain systems may 
require additional motorized 
dampers. 

The air handler can be mounted 
either verticallv or horizontally . 
The motorized dampers arc 
mounted at convenient positions 
in the ductwork between the collec- 
tor and the air handler and between 
the air handler and the auxiliary 
heating system. 



Gr avity-Oporated Dampers 


A typical Solaron system will 
contain two I'rav ity operated 
dampers located on the return air 
side of the vilar system. These 
dampers .lutonutically open when 
air is blown through the ducts by 
the solar systenr Huwever. when 
the system is not operating these 
dampers will .lutsmiaticallv close 
to prevent the cold night .or from 
leaking down thv ducts .ind mlo the 
heat stnrjge unit. 



Pre heater SEE SCHLM AT 1C O.N P 1 3 

This IS an winch may or nuy not be included in your system. 

The w,iier p ebej-er system contains an air-water heat exchanger coil a 
small w.itcr nuulating pump and an insulated storai- stank During all 
months r < .he sear, hot .or from the collector heats the s iicr circulated 
by the pump tiuooen tin he.it e> changer coil. U armed water is collected 
m the insid.iicd stor.ige tank, trom which the regular water heater draws 
Its supply The preheater is repicnisiied Irom the cold water line A 
simp c coni .1 turn-, the pump on when solar heated .nr is being delivered 
from the tol'ecior Wln'e m.iin systems have two domestic water tanks 
certain s\stem ilis gr.' require only one. 
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System Controls 

As part of the complete heating system. Solarcn furnishes an automatic 
control system, including the necessary sensors and switches. The 
controller acts to shift the system automatically from one mode of 
operation to another, as required. The control system turns on the blower 
for collector operation when the sun is providing enough energy for 
storage or use. It also controls the blower in the auxiliary heating urit 
when air circulation to the heated space is required. The controller shifts 
operation between heating the building space and storing heat during a 
sunny day, and later icts to circulate heated air through the storage into 
the building at night. lO addition, the control system turns on the auxi'iary 
furnace when more heat is required than the solar collector or heat storage 
can furnish. 



Auxiliary Heating System 

Every solar heated building requites a full si/c, auxiliary heating unit 
which uses luealls available fuel (eleetrieity , gas. oil, wood, propane, ete ). 
Because Sularon's solai lu ling svstems use air as the circulating beat 
transfer medium, they are casilv integrated into conventional air Jisirihu- 
tion systems 

The auxiliary unit must be vi/ed to (urnish the entire building healing load 
on the coldest day of the year 

The duxibary heating is (urnivhed by gas, od. or electric di'ci nealers or 
hydronic coils mounted in the conventional duct wstem The automatic 
damper system in the Solaron air lianqier v.iil automjiicallv respond by 
diri'cting air to the spate or lu storage, as required Lunliol irilerl'iek 
between the vilar svsiem and the conventional beating unit ulili/cs 
standard temperature cunirul practices 
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The following information sets forth a detailed description of the control 
logic to opeiatc a Solaron system. You should refer to the following 
system schematic and the legend to assist in understanding this section. 

There are two models of Solaron controllers used in most Solaron systems: 

1. ) For use with conventional healing systems (which mas include air 

conditioning). 

2. ) For use with most conventional heat pump auxiliary systems. 

I. sot \R ENERGY AVAILABLE. When a 40OF differential is achieved 

between sensors Tco (collector outlet) and Tcj (collector inlet), the 

following events Like place: 

A. Storing Heal • no demand for spare healing 

1. Differential thermostat in controller will energi/e ccvnirol 
circuit to: open MD-I ; turn on Solaron air handler blower; 
turn on hot water pump (optional); close MD-2. 

B. f irst Stage f leating demand for solar heat in space. 

1. The controller circuit will turn on auxiliary unit ^ (auxil- 
iary heat souicc is oil), open MD 2 

C. Second Stage Mealing • demand for additional heal (auxiliary). 

1. The convcr.tional space heating control circuit will bring 
on the auxiliary heat source (gas. electric, oil, etc.). 

2 The heal pump control circuit will bring on the heat pump 
ccimpressor and lully open ,MD-3. (Note. .MD-2 closes on 
second stage lor heat pump.) 

D. Third Stage He.iting (heat pump applications only ). 

1. A second theimoM.it will hung cm electric resistance strip 
healing elements in auxiliary healing unit. (An outdoor 
temperature sensor may be used insleaci ol a second 
thermostat ) 










II SOLAR INI.Rf.Y NOI AVAII \iil I When iltc Jillcrrnlul K 

Tto ^ci li'oP' <>> <<i R">'> Itillnwin^ I.iki’s plate. 

A. The conventinnal span liealin;; tuniml cirtuil svill close MD 1, 
lorn oil air tianiller hlovser; luin oil hot water pump (optional), 
open MD 2. 

B First Sla>;e Mealinn demand lor stored solar heal in space 

I. When T,^ sensor (heal sioi.iee ho\) is .ibove dO'’l , the con- 
ventional spate healiiii; lontrol ciieiiit ssill aiilomalicallv 
bri. on the ainiliarv healini; unit to ensure a minimum 
supply air temper. iliire wlmh will avoid the scnsjlion of 
drafts. (Note I he he.ilme. system will still be cirtulalini; 
air through the heal sioi.ice unit |rj ensure all o( the solar 
energy is used ) 

C Setond Stage Healing (s.ime .IS I ( .ihose). 

D Third Stage Mealing (same as I D ahose) • heal pump only. 

III DOMI SI 1C WAII R III AT INI. 

A. Winter op-'i.iliiin piimiis .lomesiii, water lo he preheated any 
lime li e syslein is storing he it I he s, nsor I ssill shul oil the 
hoi vs.ile’ pump when set ('om; lemp' ' ilure ol l-ltl"! (tan he 
adiusled) in ihe doniesiit w.iui sloi.ige l.ink isre.ithed 

II Summer oper.ilion perniils Ihe I tt sinsoi whi n s.ilislied, lo shul 
dossn the hoi w.iur pump .iinl S.il i'. ri .or h.indler ami i lose 
Ml) I until w.ilii leiiiper.iluie in Ihe sloi.ige l.ink drops 1 s“l 
below St I point ol I 

IV AIR rONOlI lONIM. 


A. Solar .isailil'li' S\ spin pieht .ils ilomeslit w .'lei . .iiisili.irs system 
tools spate as ileiii.iiid is ihtl lU d by Ihtiniosi.'i .I'l.l Ml) I opens 
lolly 

ft Sol.p nil is.nl ll'li- Aio-li.iry sy .1, m ipt *.ip s .i i I) \ .ihose arul 
the solai .iii h lo.ller .iiid dom. s|n w.ili i pniiii in "II 


HOW TO OPERATE YOUR jOL ARON' SYSTEM 


The Solaron syslcm \s simple to operate. All you have to do is set c 
thermostat to the desired temperature. The automatic control system will 
do the rest. Wc recommend that to obtain the most bcnclit 
solar system you reduce the thermostat temperatare setting to 65 t 
(180C) or less at night during the coldest period of the year when the 
storage will typically be depleted before morning. (Heat pump auxiliary 
units may be lelt at one temperature setting. Consult your heat pump 
supplier for sctb.iek information ) 

For the rest of the year, to minimize auxiliary energy usage, the thermo- 
stat should not he set hack at night. If it is reduced, the usage of backup 
foci m.iy actually he increased. The system is designed to turn on the 
auxiliary system when there is a two degree (or more) dillercnce in the 
P-mperature ol the heat space and the thermostat setting. Accordmgly. 
when you increase ihe thermostat setting in the morning, the auxiliary 
healing system could he turned on even though there may still he sulli- 
cient heal (solar) in stor.ige. 


Win ter -Summer Opcr.ation 

Many solar systems have two operating cycles The winter cycle is for 
healing your home and puhe.itmg Ihe domestic hot water (if you selected 
this option) The summer cscle is only lor preheating the domestic hot 
water. The system contmller has a switch which is yisihle from the outside, 
'oil should nose Ih s switch to the desired operating cycle The system 

controller is tspitalK located in the mechanical MP 

eouipment. 5 011 OO NOT H WI TO Rl MOV! TIM COM R Ol TIIL 
SYSTf -M CON I ROLI I R 10 MAM T HIS AIT|UST Ml NT. 

A typical -ystem may alv. h.ise one or more dampers which must be 
chan-ed at the s.ime nme See m hematics on pages I d, 5 and 6 lor the 
Inciuon ol these d.impeis 1)1 and D 2. Ihese dampers ,irc generally 
m.inu.iHs operated 1 hi sc- dampers are not supplied hv Sol.iron so sou 
should base the installer explain how to operate the d.impers he sel.-ilerf 
(or no- ssst.m II fill DAMIM R IS SI T IMPROIM Rl V YOU MA. 
(,n nos-iorm'HI \r in mi wimi r win n von ni i.n it or 
YOU MAS '.If'"' HI \1 IN nil SUMMI R WHIN YOU DO NOT 
Niff) II So-. ■ loe lions nuy teeiuiie heal to be stored in the summer 
diK* to ni\'hl t .lirT'.. I'lls. 
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Optional System M«)nilor 


Your system may base an opiiirnal "SvAiem Monitor" which would type 
cally be installed near the thetmusial. Sis tipetaimns aie monitored and 
will indicate which lunclions ol the system are operatinR. lypnalis 'he 
monitor will show the simultaneous operation ol more than one lunction. 



A li>;ht by these opeiations indicates ihi tullowiii); tonctions 


Sy stem On 


Solar Collec tinj; 


SystiMi IS leads lo operate II this heht is n-n on 
then check ciuiiil I oakei oi luce bus It the li.;hl 
still IS not 1.0 Itu n call yicicenian 

Power IS tifin;; sopphej to ifie solar air handler, 
the blower nioioi is opeialnu; anil .nr is circulating. 
thimij;h the ci'llector 


Water Pieheatini; Power is hi nii; sopplwd lo Itu- water pump and itie 
doiiiislic li.il w.thi piitii'.i! Is opii.niO',; I his 
opeialion will luiislion orils li you siliiled this 
option 


Solar Meatinj; Sol.ir tieat is t'ein.; supplied lo the I'oiisi- II solar 

colli c I II 'll liehl Is .1 Is. I i.n till n 111 1 1 IS In 1 1' 4 siipplied 
d.rc'clls by Ihc c'lliiior. oih.'i w isi‘. he.il is hiiii'a 
supplied lioni si ll, I I II aiisili.iis lie.ilnii; lii,hl is 
also on Itien Itii’ sot.ii s\ stern is supply inc^ p ii I ol 
he.il iei|inienieiil 


Auxiliary Ilealiriy; Auxiliary tiealini; sy sli rn is opetalin>; 

I his iipiialis mily il the house has conyenlni'il 
air condiiiotiine 




ROUTINE MAINTENANCE 


OF I’OGj^ '• 



The Solaron system rcn'Jircs only minimal up^ ocp for 'economical and 
long-lasting operation. We recommend that a qualified serviceman check 
the operation of the system twice a year. The syst'^m installer will either 
perform this service for or will recommend a serviceman. 

BE SURE TO DISCONNICT ELECTRICIfV BEFORE SERVICING 
ANY ELECTRICAL CCf'PONENTS (controller, air handler, dampers, 
etc.). 


The minimum mainten.’ncc requirements to he done are described below: 
Solaron Air Hanrllcr Model AUO400 AND AUO500 


Blower Motor 


Blower Bearings 
V-Belt 


Visi'jllv check motor to confirm which type 
you have. DO NOT OVER OIL. 

Type 1 - Permanently sealer! bearings - no 
oil required. 

Type 2 - Motor with oil cups - oil twice a 
year (if20 S.A.E. non-detergent oil) 

Permanently sealed - no oil required. 

Check wear and tension, replace if necessary. 



*sju9Tt(i.e 
DKVt 


I >(a 

fuLLiT 


■oxen 

•OLTl 



MOTOR 


Solaron Motorircrl D am pers 

Dam pe r Meto -s Oil twice a year (“10 S.A.E. non-i!ctcrgcnt 
oil, similar to <*-1SS Anilerol or Goodl'i'ht 
^?IOoil). DO NO! OVLR-OIL. 

Damper Linkage Check play and tension of all push rods and 
arms. Check damper closing for tight seal. 
Readjust if needed. Oil (same as damper 
motor above). 


Water Pump The Grundlos circulation pumn reouires no 

oiling since it is water lubricated during 
normal operation, Your sssteri will have a 
water pump only il the domestic water 
preheat option is selected. 

Filters These should he ch.'nged twice vcarly or 

mure often il ci'ndiliuns warrant. It is ini 
poftanl that tillers he clean il the sssiem is 
to operate cMiLienily. V'ew sysifm ossners 
should change filters after the first four 
weeks ol operation. 
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STEPS TO FOLLOW TO OBTAIN MAXIMUM PERFORMANCE 
FROM YOUR SOL ARON' SYSTEM 


Estimates of system performance arc typically based on average weather 
bureau data accumulated over many years. Yearly variations are to be 
expected because of changes such as solar radiation available, tempera- 
tures, wind conditions and living habits. 

The amount of heat supplied by the solar system will vary by month. For 
example, a system designed to supply 60 percent ot the ANNUAL heating 
requirement may supply only 25 percent in the coldest month of the year 
and virtually all the heating requirements m the spring, summer and fall. 
If a system is supplying only 25 percent ol the heating requirement lor a 
month, then most ol the heat produced by the solar collector that month 
will be supplied directly to the healed space during the day and very little, 
if any, heal will be retained in storage lor use at night. 


CRITfRiA FOR SELKCI'ONOF TmE 

annual Fuel SAVifvGS PERCENTAGl 
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To improve the effectiveness of your solar system you should do the 

following: 

• Insulate your house. Consult local insulation suppliers for exact R value 
recommended for your area. 

• Use double pane glass or storm windows. 

• Remember that many fireplaces waste heat when they are in use. 

> Keep fireplace dampers closed when not in use. 

• Run exhaust fan for minimum time. 

• Keep windows and doors closed during heating season. 

» Set thermostat at maximum of 70°F (21®C) during day and maximum 
of 65°F (18°C) at night only during the coldest period of the year. 
See section on "How to Operate Your Solaron System" for a descrip- 
tion of the problems of improper night setback. 

« Caulk your house to minimize air leaks. 

e Minimize usage of electrical, fuel oil and/or gas operated appliances. 
What may appear as fuel usage may also be increased usage of other 
appliances. 

o Insulate the ^^rehcat water tank and hot water tank, if tanks are not 
supplied with adequate insulation. 

o Insulate hot water lines. 

® Note that the collectors arc free from shading. 

You should contact your serviceman only after concluding that you have 

done everything possible to conserve energy. 
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To improve the effectiveness of your solar system you should do the 

following: 

• Insulate your house. Consult local insulation suppliers for exact R value 
recommended for your area. 

o Use double pane glass or storm windows. 

® Remember that many fireplaces waste heal when they are in use. 

o Keep fireplace dampers closed when not in use. 

« Run exhaust fan for minimum time. 

« Keep windows and doors closed during heating season. 

o Set thermostat at maximum of 70°F (21°C) during day and maximum 
of 65°F (18‘^C) at night oniy during the coldest period of the year. 
Sec section on “How to Operate Your Solaron System” for a descrip- 
tion of the problems of improper night setback. 

o Caulk your house to minimize air leaks. 

0 Minimize usage of electrical, fuel oil and/or gas operated appliances. 
What may appear as fuel usage may also be increased usage of other 
appliances. 

o Insulate the preheat water tank and hot water tank, if tanks are not 
supplied with adequate insulation. 

o Insulate hot water lines. 

o Note that the collectors arc free from shading. 

You should contact your serviceman only after concluding that you have 

done everything possible to conserve energy. 
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IF YOUR SOL AROIM' SYSTEM DOES NOT WORK 


To obldin assistance you should; 


» First, contact the system installer. II 
name then call yout binider. 


vou do not know the company’s 


e 


If your system installer should not he readily available, then 
any installer of Solan .n equipment (see telephone Yellow PaKcs) 


"If you need further assist.inie. contact 
(see telephone Yellow Panes). 


the nearest Solaron distributor 


® Should all elloris to obtain local 
contact; 


assistance not be successlul, then 


SOLARON CORPORATION’- 

1885 W DARTMOUTH AVE. 
ENGLEWOOD. CO 80110 
(303) 762-1500 


Due to Solaron'\ continuim; polic\ nt pioduct 
and specilications mas channe ss iihuul notice. 


improvement, products 


LT0024 12/78 


% 


IF YOUR SOLARON'sYSTEM DOES NOT WORK 


To obtain assistance yon should : 


°f ir->i, contact the system installer. It you do not know the 
name then call your builder. 


company's 


o It your system installer should not be readily available, then contact 
any installer ot Solar-. :i ajuipment (see telephone Yellow Pa«es). 


olf you need lurther assivt.im o, contact 
(sec telephone Yellow I’.iKes). 


the nearest Sol.iron distributor 


o Should all efloris to obt.iin local 
contact ; 


•issistance nut be successtul, then 


SOLARON CORPORATION^- 

1885 W. DARTMOUTH AVE. 
ENGLEWOOD, CO 80110 
(303) 762-1500 


Due to Solaron'\ con'inLiine. [lolicy o| product 
and specilications m,iy chan,;e wiihoui notice. 


improvement, (iroducls 


LT0024 12/78 
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FAN COIL UNIT 
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Carrier 


Carrier 
L owftr QmtM 




itjneti for «^ieni performance 

in commercial and industrial applications 


Floor Mount or Suspended 
VeglBcal or Horizontal 

Space R 

S<fen 


2500 to 


I " 


Form 406A-1P 



Cooling only? 
heat pump duty? 
the 40BA009 is both! 

Versatility is what Carrier direct-expansion air handlers are 
all about. The 40BA009 unit delivers peak performance in 
industrial and commercial heat pump or cooling only appli 
cations. And whatever the application, Carrier's “block” 
styling assures maximum capacity and minimal space 
requirements. 

This 40BA009 air handler can be used in applications 
with or without ductwork. Rotation of the fan section makes 
the choice of floor mounted or suspended installation possi 
ble, with vertical or horizontal air discharge. An accessory 
discharge plenum is available for even greater application 
flexibility ... it permits “free blow" in the space installa- 
tions. Accessory electric resistance heaters may also be 
added to the fan coil. All 40BA009 units and accessory elec 
trie heaters are U.L. listed. 

Engineering extras make ihe Carrier air handler as 
economical to operate as it is versatile. The resiliently 
mounted fan motor provides smooth, vibration free opera 
tion. The 40BA’s amply sized fan assures efficient and quiet 
air movement thru the unit. 

Factory-insulated casings with removable panels permit 
easy access for unit maintenance and reduce installation 
labor costs. And the 40BA fan-coil is built to retain its 
rugged, handsome appearance year after year. Weather 
Armor cabinets resist the effects of corrosion, rust, soot 
and the extremes of weather. 

These Carrier accessories tailor the 40BA009 
to your exact job requirements 

• Filter retainer package 

• Discharge plenum and grille 

• Inlet grille 

• Plenum spacer and heater enclosure „ 

• Strip heater assembly ' n'r.h lb 

Physiccil data 


Dimensions 


MODEL 40BA 

009 

OPERATING WEIGHT (lb) 


Base Unit 

255 

Plenum 

[ 50 

REFRIGERANT j 

1 12.500.22 

Oper Chg (lb) | 

1 _ 3 

COOLING COIL j 

; Plate Type 

Rows. . Fins/in. ' 

• 3 139 

Face Area |iq ft) 
FAN* 

70 

Nominal Cfm 

3400 

Cfm Range 

2500 4300 

Rpm Range 

468 715 

Rpm Change per 1/2 Turn 1 

I 24 7 

Pulley Pitch Diam (in.) | 

14 

MOTOR AND DRIVE 


^ ^ rN * Ma* (fo 1 

Center Distance ... . . 

18 5 

Min (in.) 

1 b 9 

Motor Hpt . Rpm 
NEMA Frame Siie 
Adjustable Pulley Pitch 

1 3450 
56 

19 2 9 

Diameter Range (in ) 

FILTERS (Field Supplied) 

[ Hiqh Velocity 

Type 


1 

Number Sire (in.) 

' 2 20i.2hil 

I or 20«25i«21 

DIMENSIONS (ft in | 


Length A 

1 3 4 

Width B ' 

1 2 8 

Height C | 

CONNECTIONS (in ) 

2 6 

_ , Suction. OOM 

- Liquid. Flare 

1 1 8 
5 8 

Condensate 

3 4 PPT 

Air Inlet 

36 X 27 7 16 

All Discharge 

19 3 8 x 17 1 4 


*BhH rtfive 

tFurntshed as standard equipment others may ho pnri hAS(>d tor ally 
in filters are installed by removing rack spacfis 
NOTE Expansion valve is not supplied with the Ian coil unit Expansion 
valve chertk valve, filler drier anti required pitting it) Ccinveri 40RA009 to 
indtior heal pump section are supplied wlfi 38BO(X)H outdoor heat pump 
s»*riion 


INLET AIR 
GRILLE 


FILTER 

RETAINER> 


OVERHEAD SUSPENSION ELECTRICAL 

ROD HpLES(4)i-|)lAM OPENING 

THREADED ROD RESISTANCE HIATER 

(FIELD supplied) ,, PLENUM 



DISCHARGE AIR 
PLENUM ACCESSORY 


OVERHEAD 
SUSPENSION 
ROD HOLES 


DRAIN OPENING ' 

LIQUID OPENING 

SUCTION OPENING — ' 


\\ 

ALTERNATE LIQUID^ 
ALTERNATE SUCTION 
Csrtified dimension drawings are available on request 


REMOVABLE PANEL BOTH SIDES 


ELECTRICAL 
KNOCKOUTS FOR 
ACCESSORY 
HEATERS 

I SPACE FOR SERVICE 
' a ACCESS 



IRFIOW 


99 


Selection procedure (with example) 


Cooling 

I Determine required tooling capacilv, air quanlilu (i(n'), lem- 
peralure of air entering unit, and ekternal static prrs»urr. 


Given 

Total Capacilv (TO 1 19.0(K) Bluh 

Sensible Heal Capacilv (SHC) 70, (XX) Bluh 

Air Quant ilv -( KX) t (m 

External Sialic Pressure 40 in wg 

Temperalurc Air Enlering Uriil 78 F db, 67 F wb 


II Select unit to handle required elm. 

Enter Cooling Capatilies table al .1100 cini .iiid select unit 'lOBAOOO 
Read bypass (.iclor { 2.J1 

III Determine coil refrigerant temperature required to provide the 
total capacitv (1C) and sensible heat capacity (SHC) at the 
given conditions 

Inter CiNiliiig C.ip.ii ilies table ,il ,(1(KI i Im anil Ii7 F ewb lor •lllBAmi‘1 
Ke.id at riiss table In ret)uiied I I'l.iltitl Btiili I C Al IO|)iil i iilninn, riMil 
40 F required coil leliiiji'r.inl leiiiiH'i.iliire Cories|xmdinq SHC is 
/O.OIX) Bluh 

IV Correct SHC ol selected unit lor given condition (if other than 
80 I rdb). 


Enter SHC Correction Factor table, under Cooling Capacities, al 
78 F edli and 2.1 bypass (actor By interpolation, the correction (actor 
IS 1.66 Following the instructions given 
Corrected SHC 

Tabulated SHC — (correction factor x elm) 

79.000 - (1 66 X ,1400 ) 73..1.S0 Bluh 

V Determine fan speed amt hhp required at given conditions. 

Refer to Component Pressure Drrrp table to determine corrections to 
rerjuired external slalx' pressure In this example, no accessories are 
used, standard fillers are used and wet coil ratings are required No 
correclxm is rerjuircd Otherwise, crrrrecl the required external static 
pressure as indicaied )iv the notes under Component Pressure Drop 
latrle Enter Fan Per(orm,«nce table at 14CX) dm and required 40 in. wg 
external slalx pressure (or unit 40BA(KI9 Read required (an spr'ed (667 
rpm) and required bhp (1 07) 

VI Determine if special fan motor or special drive is required. 

The fan spe-ed and bhp values shown in the Fan Pei iormance table, (or 
the giveiu'orx(ilxins. were not shaded or ilalicired Therefore, standard 
motor and drive .ire s.iiislaiiorv 

To select anouliliKir unit lom.iicbM'lecled indoor unit, refer lo38 Series 
(ondensing unit iMibls ations 


Performance data 


These units rated in accordance with ARI 
Standards 210-76 and 240-76 when used m 
combination with components specilied by 
the rnaiiiilactiirei For combination ratings, 
see 38 Senes Condensing Unit publications. 



coil Rtf RIGERANT TEMP IF) 


UNIT . 


40BAI 3400 


009 


23 


43001 
2 ‘I 


Ewb^ 

30 j 
^ Tcl SHC 

35 

TC *SMC 

40 

TC SHC 

45 

TC SHC 

50 

TC SHC 


72~1 

1 tbSj 

ro 

MJ 

lib 

1?H 

bO 

n? 

bl 

03 

48 


67 i 

1 t.-n. 

;a 

1 IRi 

7.1 

104 

1.7 

8b 

W) 

hO 

b? 


62 

t 1 o| 

88 

9fi 

1 

79 

HI 

77 

h4 

1 

b4 

■13 

43 


72 

1 


IhO' 

/.I 

Ml> 

b'J 

17/ 

h7 

lOfi 

bli 


67 1 

152' 

91 

13(> 

Hb 

1 10 

79 

UK), 

77 

7H 

b3 

UNIT 

62 

126| 

10? 

no’ 

OH 

01 

90 

73' 

73 

■IH 

48 


72 



1 


1 bh 

/b 

138 

t.O 

UUi 

hO 

40BA 

67 



147 

Ob. 

Moi 

HO, 

109| 

HI 

Kt> 

/? 

009 


I3/| 

1 

Mb 1 

1 170 

10H 

100^ 

lOOj 

HOj 

HO 

!> 1 

■el 



COMPONENT PRE SSURE DROP (in. wg) 


CFM 

2500 

3400 

4300 


DISCHARGE 

PLENUNI 

1 1 
20 
32 


INLET 

GRILLE 

03 

05 

07 


FILTERS* 


1-in.^ 
05 ‘ 
07 
09 


2 m. 
07 
10 
14 


±- 


WET MINUS 
DRY COILt 

12 
18 
26 


6f Bypass f at. lor 

Ewb — EnlefioH W»m BiiUi Temp iM 

TC Toliit Cap'iciiy (1(XX' Bluh, 

SHC SrHiMble Ho.n ('.ip.iniy ( KX)0 Uit;h) 

NOTES 

T Direct intpr{K)latinn is (H*nmssihlit Do out I'Rloipol.iu* 

2 SHC IS tMSHit on 80 f dt> tHinp**i,ilurr ol ,itr HoUMing indoor onil 
RhIow BD T (IP. siihtrArl |rcn fritlnr ■ i hiii from SH(' 


* 40 BA(y )9 f>it«‘rn.i' shilir pressofo rivailablr* is or^ use ol 1 in high 

v 4 *liK Ilv lillors M 4 inv uilioi IiIiim is osrd in r*<irh case di duri ihe value lor 
1 in filior liom ini* rocimiiMl i*iiii*rn.il sMiu pr«>ssur«' and add on m>w IiMim 
loss v.iluo hrtoii- ontiuing F.in Rfriurioanco tahl«* 

lWlu*n 408A(V)n IS used .is a rundtuiser availHtilo eRternal siaiir pressure 
should he im ri'.ised hy .eldmo .ippli( .dile v.iUie liom this column 
NOU 40HA(Kin el(*ciMr resisl.ioi r luMiei si.ilic pressure loss is negitgihle 


AIhiv** 80 f dh adrl (ttirr I, it tor a rlinl lo 


AUXIEIARY El ECTRIC RESISTANCE 
MEAIER DATA* 


ENURING AIR DRV BIIIB Tf MP IF) 


BYPASS 

79 

78 

77 

76 

75 

ondr»r 75 

FACTOR 

81 

8? I 

R3 , 

H4 

85 , 

over 85 


Currechnn Faclor INDOOR 


10 

98 

1 91» 

r .1 .1.1 

ft.' ' 

T 

4 91 ■ 


UNIT 

20 

87 

1 74 

1 2 Ii2 , 

1 49 ; 

4 1(. 

U‘>*' loiinol.i 

i 

30 

/f» 

1 bl 

? .'<1 1 

3 0b i 

.t H? 

slmwn li.'ltivw 

40BA 1 

f|iol.ttmn 

S pt'flOISMhli 

loM .<■ 

. Il 

HI 1 a 

plh KOI 

009 ' 

i 


1 Fntinolas 


(f or Hcdl I’ump and I lcdric Heat) 


HEATER 

NUMBER 


HEATER 

MIN 

SIZE 

OF 

TOTAL 

CAPACITY 

AIRt 

|)iw| 

HEATERS 

KW 

(1000 Btuh)_ 

(cfm) 


1 

98 

33 4 

2500 

9 81 

2 

19 6 

66 9 

2500 


31 

29 41 

100 3 I 

2500 


sensibii* h«Ml I .tpa< iiy lRi;ili) 


'Mil 

'erlh 

1 09 a 1 hit 

'iwl. 

wet tutlt) temper Aitji** i niie'.pondmf] tn «mtti.ilpy ol au 

leaving 

••v.iporalof . 0*1 

'’Iwh 

’Vwh 

total rapiif ly iH'oti) 
4 b a • 1 u 

wtiere 

^Vwb 

enttialpy ot .nr «*ti|enng t-v.ipuralor toil 


*Al nominril voltages ol 740 or 4R0 vohs 
iMmimurii elm rinp.ued to ensun* sale tiper Alton nl heAter 
IM.iaimoin allow. ihl(> si/e ouihIm'i iiml total Kw Unil may t'.e mounted on unit 
diM iMige 

NiMl S 

1 40BA(X)9 a( ( e«,sor V elect rtr tes<sl.*m e he.ilers <ve Ul Appioved lur mount 
my deet tly to the l.in dist h.tige 

2 For U) ' diM MMse m vi'M.tye '1 •< tease input Sw and rApACily by 1 9% Fof 

10 >• ini m vt'M.ige >n« loast* input k.w and t ap<*‘ dy by 7 1 % 
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Performance data (cont) 


Rom I BhD I Rpm 


2B00 i 

425 1 

■na 

2700 1 

4.76 

..’5 

2900 1 

1 410 

, -s''*'- 

3100 

4B0 

.54 

3300 1 

605 1 

1 .63 

3400 1 

i 

{ 69 

3600 

530 

1 74 

3700 

1 660 1 

1 87 

3900 

580 

1 1.01 

4100 

: 610 

1 16 

4300 

1 640 

[ 1 28 


Rpm I Bhp 


FAN PERFORMANCE 


_ __ MOD E L 40BA009 

EXTE RNAL STATIC PRESSURE (in. w g) 

.6 .B ~[ 1. 0 

I Bhp Rpm I Bhp I Rpm | Bhp 




1.2 

Rpm I Bhp 


1.4 

Rpm ]~ Bhp 





4 ZjRpquires special dnvc purchased locally 

000 — lialici indicate need lor spficial motor Use 1 to Hp. 5B frame motor purchased locally 
NOTES 

1 Meiimum allowable fan speed is 1 1 00 rpm 

2 Fan performance is bast'd on wet cod. clean t in filters, with unit casing losses deducted 

3 When special drive is required, refer to Physical Data table lor shafts center distance limits 


CFM 

WD 


0 

3400 

22'/i 

J 

45 


DISCHARGE GRILLE AIR DISTRIBUl ION 
(Front Outlet Only) 


40BA009 


WO — Vertical Vane Deflection (degrees) 

LB — Length of Blow (ft is distance from unit to where velocity of airstream 
at 6 1 ft lieight has been irduced to less than 75 (pm lB may bo e« 
tended by elevating bottom hori/ontat vanes 

CCH — Clear Ceding Height is minimum distance from floor to ceding or any 
obstrurtinn 

NOTE Length of btow is approximately proportional to evaporator air quantity 


Electrical data 

FAN MOTOR 
{Single-Phase, 60-Hi) 


VOLTAGE* 
116/200 230 

FLA 

16 0 9 2-8 0 


40BA009 


FLA — Full Load Amps 

'Motors and controls operate satisfactorily 1 0% at>nve 
and 10S) below this voltage 

NOTF Units are shipped wired for 230 volt tiperation 


Guide speciffications 

Furnish and install dtrect expansion air handling untl(s) in the 

location(s) shown on the plan(s). 

Total cooling capacity shall be Bluh or more and total room 

sensible capacity shall be Bluh or more al a coil refrigerant tempera 

tore of F under the following rondtiions. 

Air entering unit F db, F wb 

Air Ica'.'ing unit F db. F wb 

Crvoling coil shall be n( nonferrous construction with mechanically 
Ixinded smooth plate (ins All tube joints shall t>e brared with phoscopper 
or silver alloy 

Evaporator fan section shall have forward curved double mVl fan 
mounted on a common shaft Fan shall be statically and dynamically 
balanced and shall run on factory lubncatcd b«>arings Fan drive shall be 
V bell with a variabli- pilch pulley on the fan motor shall Evaporator Ian 

shall deliver elm with in of external static pressure operating 

al rpm Fan motor shall not exceed horsepower 

Casing shall be of welded angularliamessupporlinglhe major components 
as well as the panels Casing shall be made of zinc coaled, bonderized steel, 
finished with baked enamel. 

Unit construction shall be such that horizontal or vertical discharge may 
be achieved by relocating Ifie L shaped fan deck Provisions shall exist lot 
suspending the unit from an overhead supjjorl 

Filters shall be standard size and not less than in. thick Fillers shall 

have a lace area of sq ft or more A high (low) velocity permanent 

(throwaway) (iltct shall be used and shall be protected from Ihectnilingcoil 
condensate 


Maximum dimensions — Length . 
inches 


in.; width. 


-in., height 


NurterOne 
Air Condtioninq 
l^te)<Er 


1 ‘-'ry 


Manufactu'er reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations 

Tab9 Form 40BA IP Supersedes 38R 40BA IP PrinledinUSA 12-77 PC 1 1 1 Catalog No 524-042 

Boolt ! 1 ^ 4H 

Tab ’3cTil2^ ICl 
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Heat Pump 


L, : , Systems 
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38BQ 

g: 51,000 and 65,000 P uh 
50,000 and 58,000 'f ih 


-electric 

. ^ 3 ^ j^ooiing 


Can^i 
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T he Rcverse-Cyclc Principle makes the 
heat pump your best home comfort value 


Because i)f lib nfaio. the heal pump 
system lb often talcrn to be onlv a he.it- 
inq system Arlii.illy, it is an excellent 
cooling system as well. '1 e system 
takes Its name Irom the fact that ilie 
heal pumn moves, i.t pumps, lieat .in 
either direction depenciinq on -vhether 
heating or coolinq is required. 

In away, hi it pumps put llie weather 
to work foT you at low cost Taking ad 
vantage of tin- lad that e' ci when 
outdoor teir'peralure is below fiuczing 
the air .-ontains heat tiiat can be rc 
cov'ered tor nH ,.v uie. ih»- l e.i! pump 
provides ii-.illc eft;, icnl home heating 
during w inter ,r. 'ntlis. I Hiring 'ht 
surnmci the sys'.er.i • .in aaioma'.irally 
reverse and he.it is taken frr m. living 
areas and fiumpe'' n, th.e nelside Tiis 
mians th..it eacn unit of the system 
alternates as an evaporatoi or i on 
denbc -s the seasr.n rliange.--.. 

Basic c' inpi inen's ul <i split system 
heal pump include an out'i'nii unit 
which ahsori's oi r?ie. ts heat and is 
connect.-, by reirigerant nih.ng to an 
indoor unit, which adds trj o: absoi'':. 
heat hum ii>.:ng areas Hevii.cn.r de 
vicfcj 2 ‘ 1 -v-jii transformer, and criritrols 
(or heating and cooling eye les romp'eti. 
the syctm. in addition, ihesyste i :na' 
include provision (or auxiliary .iectric 
heat whicli supplements Ih. h.eat 
pump's capacilv and maintam-j indoor 
comfort k- el -when winter irir.ru ra- 
tur’b gel really sevne. 

Immediate and long-term 
eneig, savings 

Erieigy siiiclips agree the ne.v ; .uip 
uses plcdnntv ..-rv elficicr.l’' ..ud 


that means 

1 ccu.iomic.nllv, too V 

on Con 

exf't’c; t:i*i 

Ivut pump to cpc-rat.' 

. WMCe 

as effi’ lenily as conventional < 

ileCnc 

rcsista:.. c 

heating Now romp.n 

I f,l it 

pumps C. liner's Model ■ ■ 

,'Sti'llb 

and thf Ul' 

‘ .•1-- 'I'ou’lMit.d that ( 

• iriiei 

system' 

■id fill' !■•d'Stlv :i 

Cl 11 rgv 

effiricno. 



Gas- oi 1 

ii'-fiU'd ‘ iriuvvs ii.'v.. 

held a 

fuel cost .1. 

h a:'.' ' Tf O'-.-r ihv 1 ’ 

! pumr 

until >^ec. •' 

I"-' iTi '' -II' V -. -r.’' • 

- (■i.'jt 

idvantagy 

IS g* iric .1-. • a'lu^ll 1 

of .las 

and oib u- 

llIlUl- ' 1 II S'S'll.C 

< !i- and 

as iheT ' 1 

-.I-. ' 1 si.' ,h. 11 

I'W.Ai d 

Forec *s' -, 

pOTi' •{. .i-ii'ilil'' 

, riiKii^ 

rises and 

ij[.I'iy uri.i"' "i.v ' 

• r 'be- 

foresec.ibli 

’ fill ire d.is'o.) ',. 

' hi.i' e 

cit opcr.il 

inq '■ubf'. a. ' •ssa’i 

1 'ij.'I 


availability, the heat pump becomes an 
attractive alternative in heating and 
cooling for the home or small commer- 
cial building 

Another immediate heal pump 
advantage . its availability. No need for 
a “crash" i>rooram to dc.'elop a new, 
economically practical heating and 


The heat pump’s reverse cycle pnn- 
ciple uses refrigerant circulated within 
a closed system to absorb and transfer 
heat from one area to another. The 
process always starts with the evap- 
orator absorbing heat from the air 
around it and ends with the condenser 
releasing heat to the surrounding air. 



»U \TIN (1 CYCLE 
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lNntK)R UNIT {CONDENSER) 




( (U)l IN(J ( YCI I 


JL 1 11.^ 

jbl"' 

i 


R1 II Cl 1.1) 



L i »l !|)i)Ot. DNM 'I ( >ND 

ON! ' NM 1 - .T ^ 

I " i IRIi 111..-. “ 

► ling system It’s alrc.ady tiere. When 
S'UiH manufacturers phased out their 
'le. : pumps. Corriei continued to build 
• ■ulst.ii ding heal pumps ■ 't to work 
toward improving its I Today 
Ci.rncr is the industry lta''er in heat 
I lumps, .and its mrrdcrn laboratory 
facilities sfiow ilio emphasis given to 
uroduct development and testing. 
CarricT dcveluned a heat pump which 
'joc rates eHu icnily .ind dependably 
evrn in subcero lemperalurk’s. This 
means higtik s.ilisfaclory peMorma.ice 
•r ever-, section of the iJnitk d States. 


)| NM Ri 

Ml A I PUMP SYSTEM 




IHEAI 

I [ ' AHS ORHI D 

INIXX )R t INIT (I VAPORATOR 
I WO UNITS TNlRtiY w 
(HEAT) OUT W 


As shown in the diagrams above, the 
reverse cycle principle allows the out- 
door and indoor units to operate as 
either evaporator or co 
pending on whether heating or cooling 
is required 

In the heating cycle, cold refrigerant 
circulating in the evaporator (outdoor 
unit) makes the coil colder than the 
surrounding air, and heat is absorbed. 
Refrigerant is then brought to a high 
pressure in the compressor, becoming 
veiy hot The hot refngerant flows thru 


oo 


tht condenser (irKloor unit) coil, which 
is now hotter than surrounding air. The 
indoor unit's (an takes .uorn air warmed 
by the hot coi and distributes it thru 
your ductwork to heat the entire house. 


The sirstem works the same wmy in 
the coofeg cycle, with indoor and out- 
door units exchanging roles as evap- 



38BQ OUTDOOR UNIT 



40FS 28VQ 

INDOOR t AN COIL UNIT 


orator and condenser. With the indoor 
unit now the evaporator, coils are 
colder than indcxrr air and heat is re- 
moved from the house As described 
before, refngerant passes thru the 
compressor and becomes a high- 
temperaiuie, high pressure gas which 
causes the coils of the outdoor unit 
(which is now t.ie condenser) to be 
warmer than sunounding air, and the 
coils bse their heat. The heat transfer 
cycle is now ready to be repeated. 


The climate-balanced system 


Efficiency 

Carrier heat pumps set the starxiard 
in the industry (or efficient operation 
They use a minimum of kilowatt-hours 
of electricity for home floating. They 
save heating dollars because they pro 
duce a great deal of heat using very little 
power. . rccovenng available heat in 
stead of generating new heat. This 
approach to home heating means that 
you typically get two units of energy 
(heat) for everv unit of eneigy (elec 
tricity) used by the heat pump system. 

Indoor units feature coils with 
staggered tubes and mechanically 
bonded fins to give maximum coil-to air 
heat transfer surface. 

Multispeed, direct drive fan motors of 
indooi units can provide automatic 
selection of air quantities to match 
heating or coolmg requirements. 

Dependability 

With the Carrier Model 38BQ heal 
pump system you have a proven design 
that has an outstanding record of 
trouble free service A big reason for 
this record is the complete internal 
protection designed into the system 
Liquid line low-pressure switch pro 
lects the system against loss o< relng 
erant charge 

Time Guard' circuit elimnates 
motor compressor short cycling by en 
sunng a five minute restart delay when 
ever the compressor slops. 
Crankcase healer prevents dilution of 
oil by refngerant during shutdown 
periods 

Accumulator in suction line protects 
compressor from refrigerant florxlback 
Pressure relief device activates in 
case of abnormal overheating 
Overcurrent and overtemperalure 
protection is assured in all units 
Chronolemp defrost device pro 
vides quick frost removal from coil at 
lempieralures fx’low 45 F, saving oper 
ating cost because it is keyed to both 
lime and i mperaiure 
High-pre sure protection is built into 
the compressor 

Start capacitor and relay on 230 I 60 
models ensure easier starting under 
adverse conditions. 

Simple initallation 

No fuel lines, no storage tank, no 
chimney needed 


Outdoor unit has piping and wiring 
access holes ready cut and has controls 
and compressor located behind a large 
access panel for easy accessibility Ex 
elusive Carrier Compatible Fittings 
permit mechanical or sweat Conner 
tions without use of adapters 

Indoor unit fits anywhere. . .closet, 
crawl space, attic. . for vertical upflow, 
or honzontal airflow with or without 
ductwork. Indoor ur.ts have Corn 
patible Fittings as standard equipment. 

Easy servicing 

The Model 38BQ heat pump system is 
designed so that inspection, ad)ustment 
or repair takes very little time and keeps 
expenses low. Both indoor and outdcxir 
units have controls and com|x»nents 
located for easy access during inspec 
tion and maintenance. Blower assembly 
and coil slide out of the indoor unit lor 
convenient, ecc^nomical service. 

Low maintenance 

Carrier equipment is built to last, requir 
ing very little in the way of maintenance. 
Indoor and outdoor units have durabi?, 
precision parts, a nmiinum ol wear 
surfaces and lubrication points. The 
38BQ outdcxrr units are enclosed in 
Weather Armor cabinets, heavy, gal 
vaiuzed steel double pr-itected with 
rugged, baked enamel finish. 


Accessories 

System 

Indoor thermostat. Automatic cn 
manual changeover from crxiling to 
healing Continuous or cycling ind <>i 
fan operation 

Outdoor thermostat. Control ele> 
Inc resistance healeis so ih.it ihev 
operate only when required lor maxi 
mum economy 

32 Series Motorma ter* tx'ad pn-s 
sure control Modulates outdoor umt 
fan motor speed to maintain proin-i 
condensing lemperalure for cixiliiig ,>1 
low outdoor lemiieralurc 
Precharged tubing packages. .Avar 
able in 10 . 18 , 25 , 35 .and 50 ft lengih^ 
(or 005 size 

Electric resistance heaters. Achoiie 
of many sizes are available Designed 
(or heal pump duly, they provide sup 
plemental heal in a single (ancnii 
matching enebsure Meets NEC le 
quirements, UL listed. 
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Physical data cind dimensions 


UNIT 38BQ 

OOS 

006; 

OPER WT (lb) 

353 

377 

REFRIGERANT 

R 22 

Oper Charge (lb)* 

12 5 

13 2 

COMPheSSOP 

Hermetic 

Cylinders 

2 


Rpm (60-Hi) 

3500 

FAN 

Axial Flow. 


Direct Drive 

Air Diecharga 

Vertical 

Air Qty (dm) 

3900 

3700 

Motor Hp 

1/3 

1'3 

Motor Rpm 

825 

825 

COIL (Type) 

Plate Fin 

Number 

2 

2 

Fins per inch 

15 

Face Area (sq ft) 

9 75 

9 75 

Rows 

3 

4 

DIMENSIONS (ft-in.) 



1 cngth A 

3-5 3/8 

Width B 

3 2 

1/4 

Height C 

2-5 3 4 

CONN (in.) 



Vapor Linet 

3/4} 

Liquid Linet 

3- 

8 

OPENiNGS (in.) 



Vapor Line D 

1-7 

8 

Liquid Line E 

1-1 

4 

Power Suppty F 

13 

/4 

Control Wiring G 

7 

8 


*38BQ units contain correct operating charge (or 
complete system when connecterl to indoor units 
with 25 ft of tubing When other than 25 ft of tubing 
IS used, charge adjustment may be required See 
Installation Start-Up and Service Instructions 
for details 

H'ompatible Fitting Connections 
JUse 1 1 '8 in 00 vapor line on 38BQ006 for all line 
li nyths Use7'8-in OD vapor line on 38BQ005 The 
3UBOOC6 IS factory supplied with 3 4 to 1 1 8 in 
suction valve connection adapter (field installed) 
Oo not exceed 150 ft line length 



3'-0* OVERHEAD 
AIR SPACE REQUIRED 


S -0 

BOTH SIDES 


S'-O" 

BOTH SIDES 


REAR OF UNIT 


3‘ BOTH 

s — 


OUTDOOR UNIT 38BQ 


r 






SUPPLY AIR DUCT 
CONNECTION (FLANGES) 



40FS 

)• ELECTRIC 
HEATER 


40FS 

FAN 

SECTION 


\t) 




UP OR 

HORIZONTAL,, 
FLOVy 4'-7|L. 
DOWNFLOW 



1 



28VQ 

COIL 

SECTION 


FILTER •— 
SECTION 






RETURN AIR DUCT CONN 

TO filter section 


INDOOR UNITS (Tvpical) 

(') 'tilled dimension drawinys available on mqiiesl Also lelei In 40 Series 
I 1 iiliiU D'll.i Digest and or Installation Inslruclions 
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"Performance data 


COMBINATION iUtING INDEX* 



r- — ' ■— ■ — 1 

r— 1 

‘ COOLING 
1 TC 

rr" 

HEATING 



OUTDOOR UNIT 

(Fan CoM) 1 

1 CFM 

j Hlfih hEat 

Low Hejt 

SR 14 



. - TC 

C.O.P. 

TC 

1 C O.P. 


38BQ005 

40FS200 with 
28HQ/VQ060 

1856 

50.000 

51,000 

2.7 

30,000 j 

2.1 1 

20 

38BQ006 

40FS220 with 
28HQ/VQ060 

2175 

1 

58,000 

[ 

65,000 

1 : 

28 

i 

38000 

; 2’ i 

21 


C.O.P. ~ Coeffictent of Perforrranco 
TC — Total Capacity fBluh) 

SRN — Sound Rating Number <36BOf 

*38BQ units may be used only in combination with Carrier-approved indoor 
units 



the effects of circulating fan 
Ratings are based on 




Rated *n accordance with ARI 
Standards 240-76 and 270 75 
Ratings are net values, reflecting 
heat Supplementary electric heat is not included 


Cooling Standard: 80 F db. 67 F wb indoor entering air temperature and 95 F db 
air entenng outdoor unit 


Hi*Temp Heating Standard: 70 F db indoor entenng air temperature and 47 F 
db. 43 F wb a«r entering outdoor unit 

to-Temp Heating Standard: 70 F do irxioor cnienr>g air temperature and 1 7 F 
db. 1 5 F wb air entenng outdoor unit 


COMBINATION RATING NOTES 

1. Direct irtterpolation is permissible Do not extrapolate 

2 SHC IS based on 80 F db temperature of air rr .r ng i.tdoor umi Below 
80 F db. Subtract (Cerr Factor x Cfm) frem SHC 


P&W re ’ V' , 2'’ ’ iftc.'i Ijr ■ '1 

ENTERING AIR DRY BULB TEMP (F) 


BYPASS 

1 79 

1 78 1 

77 1 '70 ' 

r? 

under 75 

FACTOR 

L 

» 
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1 Correction Fader 

0.10 

1 090 

, 1 96 . 

2P4 1 

1 ?92 

4 91 , 

Use formi'l ! 
shown fielow 

0.20 

0.30 

087 
0 76 

1 74 ; 
, 1 53 

2 62 1 
2 29 

3 49 
3 05 

A 95 
3B2 1 


Interpolation is permissible 

Corr Factor - 1 09 x (1 - BF) x fdb 80} 


3 Formulas 


*ldb - *edb 


sensible heat capacity (Btuh) 
1 09 X cfm 


Mwb “ wet -bulb temperature corresponding to en»halp\* of oif •♦•aving evip 
orator coiMhj^y^) 


^Iwb ■ *^ewb 


total capacity IBtuh) 


4 5 X cfm 

whore h^y^ • enthalpy of air entering evapoiator coil 


4 Net capacities based on 25 actual ft (40 equtvaleirt ft) of mtcicornei ti'>y 
piping and include a deduction for fan motor he.it 


AIR-COOLED CONDENSING UNIT AND HEAT PUMP EXPANDED COMBINATION RATINGS (Cooling) 


38BQ005/40FS200/28HQ.VQ060 


Temp (F) 

Air Ent Indoor Unit — Cfm/BF 

Air Ent 

1650/13 1 1856/. 


2063/ 15 

Outdoor 


Indoor Unit Ent Air Temp - 

- Ewb (F) 


Unit 

72 J67_ 

62 

72 

67 

62 

72 


62 

1 

TC 

^2 6 

50 7 

47.4 

5.3 2 

51.1 

40 2 

54 4 

51 3 

48 0 

85' 

SHC 

26 0 

34 6 

43 1 

26 4 

35,8 

45 1 

27 5 

370 

45 8 


KW 

5 96 

5 88 

5 75 

1' 10 

6 02 

■■ '•0 

6 26 

6 15 

602 


TC 

51 8 

'‘49 1 

45 3 

.; i 

i'0.0 

0 

61 5 

50 3 

46 7 

95 

SHC 

25 9 

34 4 

42 5 

•16 6 

35.4 

A 

26 7 

37 1 

46 1 


KW 

6 31 

6 10 

6 01 

l> 46 

6 20 

5 '7 

6 54 

6 37 

6 32 


TC 

50 5 

47 8 

43 9 

MO 

43 2 

’■•8 

50 9 

484 

45 5 

100 

SHC 

25 5 

34 1 

41 8 

.?G2 

35 6 

4.1 7 

26 7 

369 

45 1 


KW 

6 46 

6 33 

6 1? 

r^ 60 

6.47 

C 2.1 

6 72 

6 60 

6 46 

— 


-U- J 




. 


. 



TC 

493 

46 5 

42 5 

49 8 

46 9 

’3 

60 4 

47 1 

443 

105 

SHC 

25 1 

33 8 

41 1 

25 3 

35 3 


26 3 

36 7 

44 2 


KW 

6 60 

^6 46 

6 24 

f> 75 

6.60 


6 90 

6 74 

6 58 


TC 

46 8 

43 9 

398 

47 3 

44 3 ‘4- 0 

47 3 

44 5 

41 8 

115 

SHC 

24 3 

331 

39 8 

25 0 

.34 7 

'1 

26 8 

36 2 

42 3 


KW 

6 89 

6 72 

6 46 

.'.04 

b.8/ 


7 26 

7 01 

6 84 


NOTE Net capacities shown include a rieduction fur evaporator fan motor heat 

BF Bypass Factor 
Ewb “ F.ntering Woi Bulb 


MINIMUM OUTDOOR OPERATING TEMPERATURE 
(Cooling Cycle) 


UNIT 3880 

OUTDOOR AIR TEMP (F) 

Std Unit 

1 Std Unit with 
32LT Accessory 

005 

006 1 

45 ; 

1 I 

-10 


38BQ006/40FS220 ^28HQ.VQ060 


Temp (F) i 


Air Fnt Indoor Unit — C 

'm HF 


Air Ent 

1933'. 

15 

j 2'"’5 ' ^ d 

2417/ ■ 

17 

Outdoor 


Indoor Unit Ent Air Tcmn ■ 

- Ewh 

• (F) 


Unit 

1 72 1 

67 

62 

r.7 

1 72 1 67 

62 

1 TC 1 

p630, 

60 4 

55 9 

^ r 1 

, C \ 

M 4 

b/ 7 

85 SHC 

1 31.1 i 

41 6 

,50 9 


32 C 

45 0 

5b 6 

1 i-wi 

1 7.361 

7 24 

'7 01 

•6/ •••■■ "! 

7 72 

7 58 

7 38 

, TC 1 

1 61.31 

1 57 5 

52 8' 

'i ' 

til 1 

58 5 

bA d 

95i SHC 

1 30 7' 

' 40 7 

,49 6 

j 

31 7 

44 0 

53 8 

! KW 

1 7 80 

7 62 

'734 

1 

I fi 09 

7 ''3 

■7 72 

1 TC 

59 7 

56 3 

51 3 


'60 1 

<■.5 6 ' 

!-.3 0 

lOO' SHC 

30 2 

40 4 

48 8 


31 6 

436 

52 F 

i 

7 97 

7 79 

' 7 FO 


8 31 

8 12 

7 VO 

i 

58 1 

54 6 

49 n 


59 5 

b? *: 

51 7 

105! SHC 

29 6 

34 8 

48 0 

1- 

31 5 

435 

51 7 

! KW 

1 8 15 

; 7 96 

7 65 

1 - 

8 53 

831 

If' 

! TC 

54 8 

: 51 4 

46 8 


57 6 

53 1 

:o U 

115' SHC 

' 28 4 

38 5 

46 3 

7 ' ‘ . 

131 3 

7 

<j 1 1 . 

KW 

1 8 51 

8 29 

7 98 

I 70 r 

lb '->7 

8 70 

8 4/ 


Kw — Unit Total Power Input 

SHC — Sensible Heat Capa:ity noon Biiihl 

TC — Total CaDaciiy (1000 Btuh) 


NOTE Modify standard units as follows lo utilise 321'' Accessory 

1 The 38BQ005 006 have outdoor fan motor rcmfi.itihle vMih 3/- i U' i *“ t 

2 Isolate 32LT control from elf'ctrical Circuit duriny hvatmg cv< » b> ' *'1 . 

field-supplied 24 volt relay in parallel w'th rrversiuq valvr rolavd • ( ' •. 

must have one set of normally open and nnrmalh ■ u-veil *•. { up C' 

switching 230 volts Wiro relay into c-xibU g c r''ui*. n * VV‘ .»*''• 
Booklet 

3 Mako pmvisions for winter start by adding a dflmsi ihi-rmoswH an i r r’.oi 
No 50BR900001) to indoor coil W.ro the-most il i ' sern--. wi'.'i nor ,! 
closed contact of suction line low piessuresMi 

4 Field fabricated wmd baffles required on hN ur.is Fiihn: i ••‘Siiu ' 

indudeij wdh 32LT accessory 
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Performance data (cont) 


INTEGRATED HEATING CAPACITIES* 


OUTDOOR 

UNIT 

INDOOR 




TEMPERATURE OF AIR ENTERING OUTDOOR UNIT 

- Edb IF) 



UNIT 

-10 

0 

10 

Cap. 1 Kw 

17 20 


30 

40 


60 . 

60 

(Fan Coil) 

Cap. 

Kw 

Cap. 1 Kwi 

Cap. 1 Kw Cap. 

Kw 

Cap. Kw 

Cap. 


Cap.' 

Kw 

Cap. 1 Kw 

Cap. |Kw 

38BQ005 

40FS200 with 
28HQ/VQ060 

154 

33 

196 3 6 

24 9 4 0 

27 7 4 2 29 9 

44 

36 2 ! 4 8 

45 3 

5,2^ 

51 0 

56 

53 4 5 7 

62.7 1 6 3 

3880000 

40FS220 with 
28HQ/VQ060 

21 0 
_ 

45 

256 4 8 

3; 0 5 2 

. 

36 1 5 3j38 0 

54 

45 0 5 9 

56 5 

L 

6 3 

L_— 

65.0 

68 

1 

66 5 6 9 

78 7 1 7 5 

1 

! 


Cap. — CapdcitytlOOOBtuh), includcsfanmotorheaianddeduclion 
for thermal line losses of 1 5 It of piping exposed to outdoor 
conditions 

Kw — Power input includes compressor motor power input, indoor 
and outdoor fan motor input 

•Integrated Heating Capacities — Values shown reflect a capacity 
reduction at those outdoor air temperatures at which frost forms on 
outdoor coil 


NOTE 

Heating ratings shown in table are without accessory electric heater 
and are based on 70 F db air entering indoor coil. 85% rh air entering 
outdoor coil, and ARI rated cfm See Heating Capacity Correction 
Factors table to calculate healing capacity and power input at other 
cfms arxl indoor coil entering air temperature. 


HEATING CAPACm' CORRECTION FACTORS 


CFM/TON* 

CORRECTION 

TEMP AIR 

CORRECTION 

ENT INDOOR 

FACTORS 

ENT INDOOR 

FACTORS 

COIL 

Cap 

Power 

COIL (F) 

Cap. 

Power 

400 

0 98 

0 99 

65 

1 02 

0 99 

450 

1 0 

1 0 

70 

1 0 

1 0 

600 

1 09 

1 01 

75 

0 98 

10 


"Determine elm 'ton from Combination Ratings tables 


“Electrical data 


ELECTRICAL DATA (60-Hz) 


“UNIT 

38BQ 

V PH 

OPER 

VOLTAGE* 

COMPR 

FAN 

MWA 

MFS 


Max 

Mm 

LRA 

HLA 

FLA 



006 

230 1 

253 

207 

106 

135 

27 9 
35 3 

2 1 
2 1 

37 0 
46 2 

60 

60 

OOB^ 

200'3 

229 

180 

87 0 

184 

2 1 

25 1 

40 

006 

220 

1130 

198 

2 1 

26 9 

45 

005 

006 

230'3 

253 

207 

70 0 
98 0 

148 

160 

2 1 
2 1 

20 6 
22 6 

35 

35 

OOB 

006 

460'3 

1 

506 

414 

35 0 
49 0 

74 

80 

2 1 
2 1 

10 3 

11 1 

15 

15 


FIA — Full Load Amps 
LnA — Locked Rotor Amps 
MFS — Maximum Fuse Sire 
MWA — Minimum Wire Amps 
Bl A — Rated Load Amps 

■Peimissible limits ol the voltage range ai which the units will 
operate satisfactorily 
NOTES 

1 Fan motors are 230 volt, single phase 

2. Control circuit voltage on all units IS 2.30 volts A 24 volt trans- 
former is fai tory installed for external control circuit 
3 Units reguire field supplied giounding wire Sec Installation. 
Start Up and Service Instructions for wire sires 


Application data 


INSULATION FOR VAPOR LINE EXPOSED TO 
OUTDOOR CONDITIONS 


LENGTH OF EXPOSED INSULATION 

VAPOn LINE* 1 THICKNESSt 

(ttl i (in.l 


10 

25 

35 

150 


3/8 

1/2 

3/4 

3/4 


'R.h omrnendpd vapor line insulation for piping exposed to outdoor conditions to 
prevent loss ol healing during healing cycle When vapor line goesthru interwr 
spaces, insulation should be selected to prevent condensation on cooling cycle 
Healing capacity should be reduced 1000 Blub it over 35 ft of vapor lino with 
3/4 in insulation is exposed to outdoor conditions 

tClosed cell (oam plastic insulation with a thermal conductivrty of 28 Btuh/ 
sq It f inch 

NOTE Vapor lines ot accessory precharged tubing paexages (available for use 
with 3BBQ units) are insulated with closed coll loam plastic insulation with a 
thermal conductivity of 28 Btuh sq It F inch 

TVPICAL SYSTEM WIRING REQUIREMEN^F 


INDOOR OUTDOOR 

THERMOSTAT THERMOSTAT(S) 



Wiring necessary lor cooling and one stage heating Outdoor 

unit used with indoor uml not equipped with electric heater 

Add to cooling with one stage healing wiring lor cooling with 

? stage heating Outdoor unit used with indoor unit equipped 
with electric heal 

Add to cooling with 2-stage heating wiririg when one or 2 out- 
door thermostats are used (Accessory emergency heat relay 
required when 2 outdoor thermostats are used ) 
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Typical piping cind wiring 


SUPPLY 


40FS 

ELECTRIC 

HEATLR 


RETURN 


~0 LCMUCNSATt 


and external motor protection. Outdoor fan shu 1 ■ 
propeller type, arranged for vertical dischaiuc. and ■ 

driven by a factory-lubricated motor of hp or 

Indoor unit shall operate properly in either vertical u; Ioa 
or horizontal position with or without ductwork I ’mi ’^r. •./ 
be installed uerfica//vorfion'zonfu//vwithe!e<:i: .■ .. ' 

heater, and shall contain refrigerant mt'terii g liovi. . , 
indoor fan relay. Fan shall be centrifugal type. •i i. 

driven and shall deliver ctm wi'h 

external static pressure operating at rvjm ^al: 

fan motor shall not exceed horsepower. 

Controls and protective devices shall ir. lud ’ a n .' 
case heater, liquid line low pressuiestat. suction liia’ a. 
mulator and pressure relief device. Motor r >'a; ri 
shall have both thermal and cunen* svn'-itivi o 
devices and internal high pressure pio'ectio . i . 

wiring shall incorporate a positive acting 'in.vr t. ;.i- • . 
compressor short cycling if powei is interruii'' li 1 ' 
shall prevent compressor from rertart.ng in ., i ■■ i 
period. An automatic defrost control shall be ii 
accomplish defrosting (only if required) c"« r.. un . 
for a period of not more them 10 minutes A ?4 ■ tr •. • 
shall be factory installed and wired on ouir4u)> i . 
external control circuit. 

Maximum dimensions: width in , detith 

height inches. 

System accessories shall include I Indoor ri .i ii i 
(Outdoor Thermostat), (32 Snirs Motoriuust- i " 1- 
Pressure Control), (Prcchargecl Tubing l\:i u 

Box w'ith Filters), (Electric Resistance Heaterst 


Furnish and install an air-to air electric heat pump 
(outdoor unit) in combination with a direct expansion fan- 
coil heat pump lindoor unit) in the location and manner 
shown on the plan. The units shall be designed and tested 
for use with Refrigerant 22 and be equipped with refrigerant 
line fittings which permit mechanical or sweat connection. 

Nominal system electrical characteristicsshall be v, 

ph, Hertz. Each unit shall be capable of satis- 
factory operation within voltage of u to volts. 

Total cooling capacity shall be not less than Btuh 

with indoor unit a>r quantity of cfm at F wet- 

bulb temperature coincident with F dry-bulb tem- 

perature of air entering outdoor unit. Sensible heat capacity 
shall be not le.ss than Btuh with F dry bulb tem- 
perature. Compressor power input shall be kw or 

less at these conditions. 

Heating capacity shall be not less than Btuh with 

dir entering outdoor unit at F dry-bulb temperature 

at 85"-o relative hun^dity, and F dry-bulb temperature 

of air entering indoor unit. Compressor power input shall 

be kw or less at these conditions. One kw 

electric resistance heater shall be provided. 

Coils shall be constructed with aluminum plate fins 
mechanically bonded to nonferrous tubing with all joints 

brazed. Coil shall be rows deep with a nominal fin 

spacing of fins per in., and shall have a face area of 

not less than square feet. 

Outdoor unit shall contain hermetically scaled com- 
pressor with automatically reversible oil pump, internal 




SYSTEM DRAWINGS 
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Performance data (cont) 


INTEGRATED HEATING CAPACITIES* 


OUTDOOR 

UNIT 

INDOOR 



TEMPERATURE OF AIR ENTERING OUTDOOR UNIT 

— Edb (F) 





UNIT 

-10 

0 

10 

17 20 

30 

40 

47 

60 

60 

(Pwi CoN) 


Kw 

Cap. ' Kw 

Cap. : Kw 

Cap. 

Kw 'Cap. Kw 

Cap. 

Kw 

Cap. 

Kw 

Cap. 

Kw 

Cap.^ 

Kw 

Cap. 

Kw 

38BQ006 

40FS200wfth 

28HQ/VQ060 

154 

33 

196 36 

24 9 4 0 

27 7 

4 2 29 9 4 4 

362 

4 8 

45 3 

5 2 

51 0 

56 

534 

57 

- -- } 

62.7 

6.3 

3880006 

40FS220 with 
28HQ/VQ060 

210 

45 

25 6: 4 8 

310 5 2 

36 1 

L -- 

5.3 I 38 0 5 4 

i - . .. 

450 



5 9 

56 5 

6.3 

65.0 

68 

66.5 

69 

L_. 

CD 

7.6 


Cap. — Capacity(IOOOBtuh). includesfanmotorheatanddeduction 
(or thermal line losses of 1 5 ft of piping exposed to outdoor 
conditions 

Kw — Power input includes compressor motor power input indoor 
and outdoor fan motor input. 

*lntegraiud Heating Capacities — Values shown reflect a capacity 
reduction at those outdoor air temperatures at which frost forms on 
outdoor coil. 


NOTE: 

Heating ratings shown in table are svithout accessory electric heater 
and are based on 70 F db air entering indoor coil, 85% rti air entering 
outdoor coil, and ARI rated cfm See Heating Capacity Correction 
Factors table to calculate heating capacity and power input at other 
ctms artd indoor coil entering air temperature. 


HEATING CAPACITY CORRECTION FACTORS 


CFM/TON* 
ENT INDOOR 
COIL 

CORRECTION 

FACTORS 

TEMP AIR 1 
ENT INDOOR 
COIL (F) 

CORRECTION 

FACTORS 

Cap ! 

Powar 1 

Cap. 

1 Power 

400 

0 98 ' 

099 1 

65 

1.02 

0 99 

450 

1.0 1 

10 

70 

10 

10 

600 

1 09 

1 01 

75 

098 

. 10 

JL 


•Determine cfm /ton from Combination Ratings tables 


Electrical data 


ELECTRICAL DATA (60-Hz) 


•UNIT 

38BQ 

I OPER 
V/PH 1 VOLTAGE* 

COMPR 

FAN 

MWA 

i 

MFS 

^ Max 

Min 

LRA 

RLA 

FLA 


i 

005 

006 

230/1 t 253 

207 

106 

135 

27 9 
35 3 

2 1 
2 1 

37 0 
46 2 

j 60 
' 60 

" 006 
s 006 

20Q/3i 
zuu J 220 

180 

87 0 
113.0 

184 

198 

2 1 
2.1 

25 1 

26 9 

* 40 
45 

005 

006 

f 

230/3 253 

207 

70 0 
98 0 

1 148 
■ 160 

2 1 
2.1 

206 
22 6 

35 

35 

006 

006 

460/3! 606 

^ . i 

414 

35.0 
49 0 

74 

80 

2 1 
2 1 

103 

11.1 

15 


FLA — Full Load Amps 
LRA — Locked Rotor Amps 
WFS — Maximum Fuse Size 
MWA — Minimum Wire Amps 
RLA — Rated Load Amps 

'Permissible limits of the voltage range at which the units will 
operate satisfactorily. 

NOTES 

1. Fan motors are 230 volt, single phase 

2. Control circuit voltage on all units is 230 volts A 24-volt trans- 
former IS factory installed for external control circuit. 

3. Units require field-supplied grounding wire See Installation. 
Start-Up and Service instructions for wire sizes 


-Application data 


INSULATION FOR VAPOR LINE EXPOSED TO 
OUTDOOR CONDITIONS 


LENGTH OF EXPOSED 

INSULATION 

VAPOR LINE* 

THICKNESSt 

(ft) 

(in.l 

id 

3/8 

25 

1/2 

35 

3/4 

160 

1 3/4 


*RkKommended vapor line Insulation for piping exposed to outdoor conditions to 
prevent loss of heating during heating cycle When vapor line goes thru interior 
spaces, insulation should be selected to prevent condensation on cooling cycle 
Heating capacity should be reduced 1 000 Btuh if over 35 ft of vapor line with 
3/4 in insulation is exposed to outdoor conditions 

tClosed-cell foam plastic insulation with a thermal conductivity of .28 Btuh/ 
sq ft/F /irvth 

NOTE Vapor lines of accessory precharged tubmg packages (available for use 
with 3880 units) are insulated with closed-cell foam plastic insulation with a 
thermal corufuctivitv of 28 Btuh/sq ft inch 

TYPICAL SYSTEM WIRING REQUIREMENT 


INDOOR 

THERMOSTAT 


OUTDOOR 

THERMOSTAT(S) 



Wiring necessary for cooling and one-stage heating. Outdoor 

unit used with indoor unit not equipped with electric heater. 

Add to cooling with one-stage heating wiring for cooling with 

2-stage heating Outdoor unit used with indoor unit equipped 
with electric heat 

Add to cooling with 2-stage heating wiririg when one or 2 out- 
door thermostats are used (Accessory emergency heat relay 
required when 2 outdoor thermostats are used.) 
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38BQ HEAT PUMP 


ORIC 


TS 


Guide specification^^ 

Furnish and install an air-toair electric heat pump 
(outdoor unit) in combination with a direct expansion fan- 
coil heat pump (indoor unit) in the location and manner 
shown on the plan. The units shall be designed and tested 
for use with Refrigerant 22 and be equipped with refrigerant 
line fittings which permit mechanical or sweat connection. 

Nominal system electrical characteristics shall be v, 

ph, Hertz. Each unit shall be capable of satis- 
factory operation within voltage of v to volts. 

Total cooling capacity shall be not less than Btuh 

with indoor unit air quantity of cfm at F wet- 

bulb temperature coincident with F dry-bulb tem- 
perature of air entering outdoor unit. Sensible heat capacity 
shall be not less than Btuh with F dry-bulb tem- 
perature. Compressor power input shall be kw or 

less at these conditions. 

Heating capacity shall be not less than Btuh with 

air entering outdoor unit at F dry-bulb temperature 

at 85% relative humidity, and F dry-bulb temperature 

of air entering indoor unit. Compressor power input shall 

be kw or less at these conditions. One kw 

electric resistance heater shall be provided. 

Coils shall be constructed with aluminum plate fins 
mechanically bonded to nonferrous tubing with all joints 

brazed. Coil shall be rows deep with a nominal fin 

spacing of fins per in., and shall have a face area of 

not less than square feet. 

Outdoor unit shall contain hermetically sealed com- 
pressor with automatically reversible oil pump, internal 


PO^:. .... 

and external motor protection. Outdoor fan shail r>: 
propeDer type, arranged for vertical discharge, and ditecT 

driven by a factory-lubricated motor of hp or less 

Indoor unit shall operate properly in either vertical upflow 
or horizontal position with or without ductwork. Unit may 
be installed vertically or horizontally with electric rcsistatn.e 
heater, and shall contain refrigerant metering device an i 
indoor fan relay. Fan shall be centrifugal type, direct 

driven and shall deliver cfm with in. u; 

external static pressure operating at rpm. Multispe''cl 

fan motor shall not exceed horsepower. 

Controls and protective devices shall include a crar^k 
case heater, liquid line low pressurestat. suction line at cu 
mulator and pressure relief device. Motor-compressor 
shaB have both thermal and current senFitivc overln--H 
devices and internal high-pressure protection. Outdoor umt 
wiring shall incorporate a positive acting timer to prc'/t ni 
compressor short cycling if power is interrupted. Deuce 
shall prevent compressor from restarting for a 5 minute 
period. An automatic defrost control shall be inrlu.ded to 
accomplish defrosting (only if required) every 90 niinutcs 
for a period of not more than 10 minutes. A 24-v transfi n rr.' : 
shall be factory installed and wired on outdoor units f.>’ 
external control circuit. 

Maximum dimensions; width in., depth n ... 

height inches. 

System accessories shall include (Indoor Thermu.stat), 
(Outdoor Thermostat), (32 Series Motormaster'!* Head 
Pressure Control), (Precharged Tubing Package), irilter 
Box with Filters), (Electric Resistance Heaters) 


[ 
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